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ABSTRACT

This report compiles information from a variety of sources to provide a technical basis for
removing tanks 241-BX-102, -106, -110, -111, 241-BY-101, and 241-T-101 from the
Ferrocyanide Watch List. Included are detailed descriptions of waste transfer operations,
and waste transfer data for the period tanks were in service. Also included is information
considered by the Department of Energy for authorization to stabilize tank 241-T-101.

Some of the tanks received "sidepocketed" supernatant because of high ¥Co or *Sr
concentration. The soluble ferrocyanide content of the settled supernatant was very low, and
it is important to note that ferrocyanide ion was not added in excess of nickel ion during
scavenging. A thorough review of the available ferrocyanide scavenging records concluded
that tank 241-T-101 (because it was refilled with metal waste and sluiced again in 1956 after
receiving ferrocyanide sludge in 1953); tanks 241-BX-102, -106, and 241-BY-101 (because
these tanks received only ferrocyanide scavenging supernatant); and tanks 241-BX-110 and
-111 (because these tanks did not receive any ferrocyanide waste, sludge or supernatant) do
not contain the requisite 1000 g-moles or more of ferrocyanide. Therefore, these six tanks
do not belong on the Ferrocyanide Watch List.
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SECTION 1.0

INTRODUCTION
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1.1 PURPOSE

This report provides an organized technical basis for removing Hanford Site waste tanks
241-BX-102, -106, -110, -111, 241-BY-101, and 241-T-101 from the Ferrocyanide Watch
List.

1.2 HOW TO USE THIS DOCUMENT

Material from a variety of sources has been compiled to form this report, including excerpts
from several documents, Westinghouse Hanford Company internal memos, meeting minutes,
and letters. Information that supports removing tanks 241-BX-102, -106, -110, -111,
241-BY-101, and 241-T-101 from the Ferrocyanide Watch List has been incorporated into
this report. Section 2.0 describes waste transfer operations in the tanks and explains why the
six tanks contain less than 1000 g-moles of ferrocyanide. Section 3.0 provides waste transfer
data while the tanks were in service. Section 4.0 contains the information considered for the
Department of Energy’s authorization to stabilize (pump) tank 241-T-101.

1.3 BACKGROUND

Radioactive wastes from defense operations have accumulated at the Hanford Site in
underground waste tanks since the early 1940s. During the 1950s, additional tank storage
space was required to support the Hanford Site defense mission. To obtain this additional
storage volume in a "ort period of time, and while minimizing the construction of additional
storage tanks, Hanf* d Site scientists developed a process to scavenge radiocesium and other
soluble radionuclic .s from tank waste liquids. As a result of implementing this process,
approximately 140 metric tons of ferrocyanide were added to a number of single-shell tanks
(SSTs).

Ferrocyanide is a complex of ferrous ion and cyanide that is considered nontoxic because it
is stable in aqueous solutions. However, in the presence of oxidizing materials, such as
nitrates and nitrites, near-stoichiometric amounts of ferrocyanide can explode under special
conditions in the laboratory by (1) heating it to high temperatures (above 285 °C); or (2) by
an electrical spark of sufficient energy to heat the mixture. The explosive nature of
ferrocyanide in the presence of an oxidizer has been known for decades, but the conditions
under which the compound can undergo an exothermic reaction have not been thoroughly
studied. Because the scavenging process involved precipitating ferrocyanide from solutions
containing nitrate and nitrite, it is likely that an intimate mixture of ferrocyanides with
nitrates and nitrites exists in parts of some of the SSTs.

Efforts have been underway since the mid-1980s to evaluate the potential for a ferrocyanide
reaction in the Hanford Site single-shell tanks (Burger 1989, Burger and Scheele 1988). In
1987, the final environmental impact statement for disposal of Hanford Site waste farms was
issued (DOE 1987). The environmental impact statement projected that the bounding
"worst-case” accident in a ferrocyanide tank would be an exothermic reaction resulting in a
subsequent short-term radiation dose to the public of approximately 200 mrem.
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A General Accounting Office study (Peach 1990) postulated a "worst-case" accident, with
independently-calculated doses greater than the 1987 DOE environmental impact statement.
A special Hanford Site Ferrocyanide Task Team was commissioned in September 1990 to
address all issues involving the ferrocyanide tanks, including the consequences of a potential
accident. On October 9, 1990, then Secretary of Energy James D. Watkins announced that a
supplemental environmental impact statement would be prepared that contained an updated
analysis of safety questions for the Hanford Site single-shell tanks (including analysis of a
ferrocyanide explosion) (DOE 1990).

Using process knowledge and historical records, 24! tanks were identified at the Hanford
Site that contain 1,000 g-moles or more of ferrocyanide as the Fe(CN){ radical. In October
1990, the ferrocyanide issue was declared an Unreviewed Safety Question? because the
safety envelope for these tanks may no longer be bounded by the existing safety analysis
report (Bergmann 1986) and the 1987 DOE environmental impact statement. Work in and
around any of the ferrocyanide tanks requires detailed planning, together with the preparation
of supporting safety and environmental documentation, and approval by DOE management.
These restrictions are safety requirements and significantly increase the time required to
complete work or install equipment in the tanks.

'Two more tanks that potentially contain ferrocyanide were identified since the DOE
responded to Recommendation 90-7 (FR 1990) in November 1990.

2An explanation of an Unreviewed Safety Question, as defined by DOE Orders 5480.5
(DOE 1986) and 5480.21 (DOE 1991), follows. "A proposed change, test or experiment
shall be deemed to involve an Unreviewed Safety Question if:

The probability of occurrence or the consequences of an accident or
malfunction of equipment important to safety, evaluated previously by safety
analysis will be significantly increased, or

A possibility for an accident or malfunction of a different type than any
evaluated previously by safety analysis will be created which could result in
significant safety consequences."
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SECTION 2.0

BASIS FOR THE REMOVAL OF TANKS

241-BX-102
241-BX-106
241-BX-110
241-BX-111
241-BY-101
241-T-101

FROM THE FERROCYANIDE WATCH LIST
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2.1 DEVELOPMENT OF THE FERROCYANIDE TANK LIST

A list of Hanford Site waste storage tanks that contain ferrocyanide was first developed in
1984 as input to a report on ferrocyanide stability (Burger 1984). This list (Pickett 1984)
identified 14 ferrocyanide tanks:

241-BY-104, -105, -106, -107, -108, -110, -112
241-C-108, -109, -111, -112

241-T-101,

241-TY-101, -103.

The ferrocyanide stability document, released subsequently as PNL-5441, included this listing
and also mentioned tanks 241-C-101, 241-TY-104, -105 and -106.

The list was expanded in March 1989, when an internal memo on "Data Analysis of
Conditions in Single-Shell Tanks Suspected of Containing Ferrocyanide” was written
(Nguyen 1989). This memo used Track Radioactive Components (TRAC) (Jungfleisch 1984)
to identify tanks containing = 1000 g-moles of ferrocyanide and this expanded the list to
include 22 tanks. The list contained the following tanks in addition to the original 14:

241-BX-102, -106, -110, -111
241-BY-101, -103, -111
241-TX-118.

These 22 tanks comprised the list of ferrocyanide tanks identified when the Ferrocyanide
Unreviewed Safety Question (USQ) was declared at the Hanford Site.

In January 1991, a review of Hanford Site monthly reports for ferrocyanide data found that
approximately one half of the original ferrocyanide inventory in tank 241-T-101 was
transferred to tank 241-T-107 in late 1953/early 1954. Also at this time, the re. ords for
disposal of ferrocyanide waste to ground (Ruppert and Heid 1954) were reviewed and it was
concluded that tank 241-TY-104 may have directly received scavenged waste from T Plant.
Subsequently, tanks 241-T-107 and 241-TY-104 were added to the ferrocyanide list via an
Occurrence Report (Borsheim 2ad Cash 1991).

A 1991 study (Borsheim and Simpson 1991) reviewed the available ferrocyanide scavenging
records thoroughly. This study concluded that tank 241-T-101 (because it was refilled with
metal waste and sluiced again in 1956 after receiving ferrocyanide sludge in 1953); tanks
241-BX-102, -106, and 241-BY-101 (because these tanks received only ferrocyanide
scavenging supernatant); and tanks 241-BX-110 and -111 (because these tanks did not receive
any ferrocyanide waste, sludge or supernatant) do not contain the requisite 1000 g-moles or
more of ferrocyanide.

2-2
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The document published as a result of this study provided a comprehensive assessment of the
ferrocyanide tank inventories through the end of the scavenging program which involved the
following steps:

1. Historical (ca. 1954-1955) process development and flowsheet bases documents® were
retrieved and reviewed to determine the feed stream constituents, reactant [Fe(CN);*
and Ni*?] concentrations, and volume percent resultant precipitate.

2. Historical operating documents were retrieved and reviewed to confirm
constituent/reactant concentrations, determine batch input/output volumes, and assess the
available ferrocyanide sludge inventories.

3. A spreadsheet model was developed to calculate the tank cumulative ferrocyanide
sludge, '*'Cs, and *Sr inventories as a function of input/output volumes. A value of
4.25 volume percent ferrocyanide solids (i.e., 10,000 gal of solution would yield 425
gal of sludge) was used for the model. This value was based upon flowsheet
documents, operating records, and sensitivity studies.

4. The ferrocyanide settling/collection tanks were equipped with floating suction pumps and
gamma-monitored discharge lines to minimize the inadvertent transfer of ferrocyanide
solids out of the tanks to the ground or to other tanks. The supernatant from the
collection tanks was tracked (via transfer records) from input to the tanks to discharge to
the ground.

5. Post-scavenging program (after 1958) transfers from the settling/collection tanks were
reviewed to determine if such transfers were large enough to have disturbed the
ferrocyanide sludge.

Scavenging supernatant would not have contained appreciable insoluble or soluble
ferrocyanide. A review of the historical flowsheets and operating records indicated that,
although the ferrocyanide and nickel ion added greatly exceeded the required amount to
precipitate the fission product cesium as Cs,NiFe(CN);or CsNaNiFe(CN),, the ferrocyanide
ion was not added in excess of the nickel ion. Therefore, precipitation of essentially all of
the ferrocyanide as a nickel ferrocyanide (predominately Na,NiFe(CN),) was expected.
Although analyses of the actual scavenged supernatant for ferrocyanide or cyanide have not
been located, some of the supernatants from recent ferrocyanide flowsheet simulations were
analyzed. Jeppson and Wong (1993) reports a cyanide analysis for the supernatant from one
flowsheet simulant as 0.000319 M, which corresponds to two percent of the added
ferrocyanide remaining soluble. It was reported in Bechtold and Jurgensmeier (1992) that
"virtually all of the cyanide and nickel do precipitate." The reported percentages of cyanide
remaining in the supernatant from these flowsheet tests ranged from 0.1 to 5.5 %. While the
5.5 % seems atypically high, it can be shown that even at this value, tanks 241-BX-102,
-106, and 241-BY-101, which received the supernatant from U Plant scavenging (maximum -
ferrocyanide concentration of 0.005 M), would contain less than 1000 g-moles of ferrocyanide.

>These documents are referenced in Borsheim and Simpson (1991).
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The operating records for the scavenging program are quite good for input/output volumes,
although sludge level measurements are spotty. The 4.25 volume percent solids value has
been confirmed by recent flowsheet simulant laboratory studies (Jeppson and Wong 1993) for
the U Plant scavenging process (the six tanks considered in this section are concerned only
with transfers from tanks that contained U Plant scavenging flowsheet material). There is the
possibility that large, unrecorded transfers from the settling/collection tanks could have
moved ferrocyanide solids to other tanks. However, the tank volumes were inventoried
periodically (to monitor for leakage) and no inventory discrepancies are apparent. The
Borsheim and Simpson report did not consider the possible effects of sludge compaction or
aging; nor did it consider the possible reaction of the ferrocyanide sludge with wastes added
to the tanks at a later date. These events would not increase the estimated tank inventory.
Instead, they would decrease it through ferrocyanide destruction or solubilization.

2.2 SPECIFIC HISTORIES FOR THE SIX SELECTED FERROCYANIDE TANKS
2.2.1 Tanks 241-BX-102 and 241-BX-106

Tanks 241-BX-102 and -106 are on the Ferrocyanide Watch List because the TRAC report
(Jungfleisch 1984) listed them as having a 1000 g-moles ferrocyanide inventory, which is the
criterion established in March 1989 (Nguyen 1989) for placing a tank on the Ferrocyanide
Watch List.

Tanks 241-BX-102 and -106 were among the first tanks constructed and placed into service
after the original tank farms (B, C, T, U) were built. The BX farm was built in 1946-1947,
and these tanks were placed into service in 1948-1949. These tanks each have a capacity of
530,000 gallons. Their early process history is very similar and relatively simple. They
received and stored bismuth phosphate metal waste (MW) from 1948-1954. They were
emptied of metal waste for uranium recovery by sluicing in 1954-1955. Scavenged uranium
recovery [tributyl phosphate (TBP)] supernatant was received and stored in 1956-1957, after
settling was completed in the 241-BY tank farm. Aluminum decladding waste was added and
stored from 1962-1967.

In July and August 1956, tank 241-BX-102 received a single 439,000 gal transfer of
scavenged waste supernatant from tank 241-BY-107, one of the 24 ferrocyanide tanks. This
batch (39-107-BY) was "sidepocketed” in tank 241-BX-102, rather than being disposed to
ground since it contained a ®Co concentration 10 to 50 times the crib disposal limit. The
%Sr and '*'Cs concentrations were acceptable for disposal, as noted in the letters in the
Appendix for scavenged batch 39-107-BY. The "sidepocketing” allowed tank 241-BY-107 to
resume its function of receiving and settling scavenged waste from the uranium recovery
process in U Plant. The transfer was entirely supernatant and the batch was disposed to
ground (to the BC-12 and BC-13 trenches) on a specific retention* basis in December 1956.

“Specific retention means that the volume of liquid added to the ground disposal site is
controlled so that the liquid is held within the soil column void volume (i.e. the liquid
disposed never reaches the groundwater).
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Considering the most extreme case, 5.5 % of the added ferrocyanide remained soluble in the
supernatant and subsequently precipitated by some mechanism in 241-BX-102. The
inventory in the tank would be:

439,000 aaL x 3.785 HIER x 0.005 FH¥EE x 0.055 = 456 amoLss
which falls well below the 1000 g-moles criteria.

From 1967-1971, tank 241-BX-102 received primarily low level B Plant waste, along with
small amounts of cladding waste, evaporator bottoms, and organic wash waste. All of these
were non-ferrocyanide wastes. In 1971, tank 241-BX-102 was determined to be a leaker
tank and diatomaceous earth was added to the tank to absorb the remaining mobile liquid.
The tank received no more transfers for the remainder of its active service life. Tank
241-BX-102 was stabilized and isolated in 1977. A detailed description of the tank’s transfer
history can be found in Jungfleisch (1984) and Anderson (1990). Waste transfer data for this
tank is included in Section 3.0.

In June 1956, tank 241-BX-106 received a single 524,000 gal transfer from tank
241-BY-108, also on the Ferrocyanide Watch List. This batch (36-108-BY) was
sidepocketed for the same reasons as those noted for batch 39-107-BY. The %Co
concentration was a factor of 10 to 20 above the cribbable limit. The *Sr and *'Cs
concentrations were acceptable (refer to letters in the Appendix regarding scavenged batch
36-108-BY). The transfer was entirely supernatant and was transferred to tank 241-BY-102
in September 1957. Again, assuming a worst case scenario, the maximum ferrocyanide
inventory would still be below the 1000 g-moles criteria:

524,000 aaL x 3.785 KR x 0.005 $MOLE x 0.055 = 545 omovss

The material in tank 241-BY-102 was disposed to ground (the BC trenches), on a specific
retention basis, in September-October 1957. From 1968-1976, tank 241-BX-106 received
transfers of non-ferrocyanide waste from many tanks, and some of this accumulated waste
was distributed to other tanks. From the fourth quarter of 1974 to the second quarter of
1976, tank 241-BX-106 received transfers of non-ferrocyanide waste from ferrocyanide tanks
241-BY-107, -110, and -112 while these tanks were in the In Tank Solidification (ITS)
service. The scavenged supernatant from these tanks had been disposed to ground previously
and other waste types were stored in the tanks. These transfers were relatively small and are
not believed to have moved any ferrocyanide solids, based upon TRAC (Jungfleisch 1984)
and Anderson (1990). Tank 241-BX-106 was removed from active service in 1980. The
history of the tank’s transfers by quarter is given in Section 3.0 (Anderson 1990).

The records indicate that tanks 241-BX-102 and -106 did not participate in the settling or
collection of ferrocyanide solids. All available applicable documentation indicates that this is
true (GE 1958; Borsheim and Simpson 1991; letters in the appendix). Settling and disposal
of all process batches are traceable (Borsheim and Simpson 1991). Additionally,
documentation from the ferrocyanide scavenging program showed that large amounts of
sludge could not be moved unknowingly or unintentionally from tank to tank (Carpenter
1954; Clukey 1955). A model designed to simulate the ferrocyanide scavenging effort
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revealed that the transfer from ferrocyanide tank 241-BY-107 to 241-BX-102 and the transfer
from ferrocyanide tank 241-BY-108 to 241-BX-106 contained only supernatant (Borsheim
and Simpson 1991). The later transfers of waste from the BY farm ferrocyanide tanks to
241-BX-106 did not transfer any meaningful amount of ferrocyanide solids.

2.2.2 Tanks 241-BX-110 and 241-BX-111

Tanks 241-BX-110 and -111 are on the Ferrocyanide Watch List because the TRAC report
listed them as having a 1000 g-moles ferrocyanide inventory.

Tanks 241-BX-110 and -111 were among the first tanks constructed and placed into service
after the original%ank farms (B, C, T, U) were built. The BX farm was built in 1946-1947
and these tanks were placed into service in 1949-1950. These tanks each have a capacity of
530,000 gallons. The initial waste received and stored was first decontamination cycle waste
from the B Plant bismuth phosphate process (1949-1954). This first decontamination cycle
waste supernatant was discarded to ground in 1954 (Ruppert and Heid 1954).

Tank 241-BX-110 received evaporator bottoms waste in 1954 and stored this waste until
1957. The supernatant from these evaporator bottoms was In Farm scavenged after transfer
to the CR Vault in 1957. The ferrocyanide solids produced from this scavenging were
settled and stored in tank 241-C-111. The next waste added to 241-BX-110 was cladding
waste in 1964. The cladding waste supernatant was transferred from the tank in 1968 and
ion exchange waste from B Plant added in 1969. For the rest of its service life there was
limited activity in 241-BX-110. No documented transfers from a known or suspected
ferrocyanide tank occurred from 1954-1972. However, as a part of its service history, this
tank was part of the ITS program from 1972-1976 and it received supernatant transfers from
other tanks in the BY farm. The tank was removed from active service in 1980.

After the first decontamination cycle waste supernatant was disposed, tank 241-BX-111 was
filled with evaporator bottoms waste (1954-1957). After transfer to the CR Vault, the
supernatant from these evaporator bottoms underwent In Farm scavenging in 1957. The
ferrocyanide solids produced from this scavenging were settled and stored in tank 241-C-109.
The tank was inactive from 1958-1964. In 1964, tank 241-BX-111 received a transfer of
cladding waste, reportedly from 241-C-108, a ferrocyanide tank. The last batch of
ferrocyanide scavenging supernatant in 241-C-108 was disposed to ground in January 1958.
Tank 241-C-108 was then filled with aluminum cladding waste in 1960. The 1964 transfer
to 241-BX-111 involved only supernatant, and no sludge was intentionally transferred. From
1964 to 1968, there was no tank activity in 241-BX-111. From 1968 to 1972, there were
some intra-tank farm (BX farm) transfers. From 1972-1976, this tank also participated in the
ITS program. The tank was removed from active service in 1980. A detailed description of
the tank’s transfer history can be found in Jungfleisch (1984) or Anderson (1990). Waste
transfer data on these tanks is presented in Section 3.0.

The available historic records indicate that tanks 241-BX-110 and -111 never received

ferrocyanide scavenged waste, either as supernatant or unsettled solids (GE 1958; Borsheim
and Simpson 1991). Settling and disposal of all process batches are traceable (Borsheim and
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Simpson 1991) and documentation from the ferrocyanide scavenging program shows that
large amounts of sludge could not be moved unknowingly or unintentionally from tank to
tank (Carpenter 1954; Clukey 1955). The later ITS transfers of waste from the BY farm
ferrocyanide tanks to tanks 241-BX-110 and -111 did not transfer any meaningful amount of
ferrocyanide solids (Borsheim and Simpson 1991). Tanks 241-BX-110 and -111 were
erroneously listed in the TRAC report and there exists no technical basis for placing these
tanks on the Ferrocyanide Watch List.

2.2.3 Tank 241-BY-101

Tank 241-BY-101 is cn the Ferrocyanide Watch List because the TRAC report listed it as
containing a 1000 g-moles ferrocyanide inventory. Tank 241-BY-101 is among the second
generation of tanks constructed and placed into service after the original tank farms (B, C, T,
U) were built. These tanks were built in 1948-1949 and placed into service in 1950-1952.
The BY tanks have an increased capacity (750,000 gallons) and greater operating height.
The tank’s early process history is very similar to most of the BY farm tanks and is
relatively simple. It received and stored bismuth phosphate metal waste (MW) from
1948-1954 and was sluiced for uranium recovery in 1954. It was used to store
"sidepocketed” scavenged uranium recovery (TBP) supernatant from tank 241-BY-108 from
1955-1957. 1t was filled with and stored cladding waste from 1960-1965. During
1965-1967, tank 241-BY-101 was part of the ITS process loop as the original ITS-1 tank.
After 1966, the ITS-1 equipment was transferred to tank 241-BY-102 and 241-BY-101 was
allowed to cool. Evaporator (ITS) bottoms were added to 241-BY-101 in 1969 and 1971,
and it was connected in 1972 as part of the ITS bottom loop until that system was shut down
in 1976. Tank 241-BY-101 was stabilized and isolated in 1977. A detailed description of
the tank’s transfer history can be found in Jungfleisch (1984) or Anderson (1990). Waste
transfer data for tank 241-BY-101 is presented in Section 3.0.

In March-April 1955, tank 241-BY-101 received a 681,000 gal transfer from ferrocyanide
tank 241-BY-108 (the supernatant from batch 6-108-BY). This batch was too high in *Sr to
dispose to the crib (see the H. V. Clukey letter in the Appendix) and it was sidepocketed so
that 241-BY-108 could continue to function as a scavenged waste receiver/settling tank.
Using an extremely conservative estimate, the maximum ferrocyanide inventory which could
have been transferred would be:

681,000 caL x 3.785 IR x 0.005 $H¥F= x 0.055 = 709 o-MoLes
which is below the 1000 g-moles criteria.

Later, in 1955, tank 241-BY-101 was filled with backup from overfilling tank 241-BY-102,
which also contained sidepocketed scavenged supernatant (tank 241-BY-102 is not on the
Ferrocyanide Watch List). This material was entirely supernatant and was transferred to the
CR Vault in July 1957 and In Farm scavenged for ¥Co and *Sr as batches 15-112C-102BY
and 16-109C-102BY. No ferrocyanide ion was added to these In Farm scavenged batches.
After settling, the supernatant from these batches was disposed to the BC-6 crib in August
1957.
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The records do not indicate that this tank ever participated in the settling or collection of
ferrocyanide solids and all available applicable documentation indicates that this is true (GE
1958; Borsheim and Simpson 1991; letters in the Appendix). There is traceability for the
settling and disposal of all process batches (Borsheim and Simpson 1991). Additionally, a
model designed to simulate the ferrocyanide scavenging effort shows that the transfers from
the ferrocyanide tanks to tank 241-BY-101 during the scavenging program were entirely
supernatant. The later transfers of ITS waste from other BY farm ferrocyanide tanks to
241-BY-101 are not believed to have transferred any meaningful amount of ferrocyanide
solids (Borsheim and Simpson 1991).

2.2.4 Tank 241-T-101

Tank 241-T-101 is on the Ferrocyanide Watch List bacause it was one of the original 14
tanks identified as containing ferrocyanide (Burger 1984; Pickett 1984). The TRAC report
(Jungfleisch 1984) shows this tank as containing only 90 g-moles of ferrocyanide.

Tank 241-T-101 is one of the original 530,000 gallon tanks constructed ir 1943-1944. It
received metal waste, as the first tank in a three tank cascade, rrom the bismuth phosphate
process in T Plant in December 1944 (Anderson 1990). The cascade was filled by February
1946 and the waste was undisturbed until it was sluiced for uranium recovery in U Plant in
1953 (Anderson 1990; Rodenhizer 1987). '

Tank 241-T-101 received the scavenged waste from the October 1953 U Plant test of the
ferrocyanide scavenging process. It was reported (Abrams 1956) that the scavenged waste
solution (530,000 gals) was made 0.005 M Fe(CN)* and 0.005 M Ni*?, which would yield
10,000 g-moles of NiFe(CN)s2. Approximately the upper half of the supernatant (255,000
gal) was discharged to a crib since sample results from the lower levels in the tank were
above crib limits.

The remaining supernatant in 241-T-101 was transferred to tank 241-T-107. Anderson
(1990) reports that in the last quarter of 1953 the remainder of the supernatant, except for the
heel, was pumped to 241-T-107 and the tank was flushed three times to 241-T-107. The
Hanford Site monthly report for December 1953 (HAPO 1954a) reports that 241-T-101 was
skimmed down to 7% (=~ 35,700 gal) of the original waste volume using a floating suction
pump. The Hanford Site monthly for March 1954 (HAPO 1954b) estimated that 241-T-101
still contained 50% of the original precipitate. This implies that 50% (5,000 g-moles) was
transferred to 241-T-107.

Note that the reason for emptying 241-T-101 was to allow it to again receive bismuth
phosphate metal waste from T Plant. Some hot laboratory work was performed to assure
that metal waste could be put on top of the ferrocyanide heel (HAPO 1954b). The tank was
refilled with metal waste in 1955, sluiced again in 1956, and the waste was processed
through the U Plant uranium recovery process (Anderson 1990 and Rodenhizer 1987).
Sluicing of the metal waste from the tanks was done carefully to recover as much of the
valuable uranium-bearing waste as possible. Two sluicers (300 gpm each), operating
simultaneously, were used to break-up and slurry the tank solids after removing the overlying
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liquid to expose the solids (Rodenhizer 1987). The bulk of the slurry was removed from the
tanks with a sludge pump that operated concurrently with the sluicers. A heel jet was
installed to the centerline bottom of these dish-bottomed tanks to remove the slurry remaining
below the sludge pump suction.

The typical heel remaining after sluicing to empty out the tanks was less than 2000-3000 gal.
This estimate is based on discussions with operating personnel of the day, and the
observation that sluicing of the 241-A-AX-AY farm tanks in the late 1960s to mid 1970s
produced comparable heels. These later generation flat-bottomed tanks with air lift
circulators installed to the tank bottom were much more difficult to sluice than the
dish-bottomed tanks (Tank 241-T-101 is a dish-bottomed tank with the centerline bottom 12
inches lower than the bottom at the sides of the tank). Refilling tank 241-T-101 with metal
waste would add approximately 132,500 gal of metal waste sludge (General Electric 1951) to
the ferrocyanide sludge heel for a total solids volume of approximately 168,200 gal. The
ferrocyanide sludges have no physical properties which would resist mixing and dilution
(Jeppson and Wong 1993). During subsequent sluicing, the scavenged waste solids and
metal waste solids would be mixed. Therefore, if a maximum heel of 3000 gal remained
after sluicing and complete mixing is assumed, the tank would contain much less than 1000
g-moles of ferrocyanide:

5000 omores X iSnait = 90 o-moLes

Even if no mixing is assumed, the maximum concentration of ferrocyanide left in the tank
would be:

5000 omores X HIWHRE = 420 o-moLss

Anderson (1990) shows 241-T-101 as containing a small heel of aluminum decladding waste
(45,000-60,000 gals) from 1957 to 1963, when it was filled with the same type of waste
from tank 241-U-108, a non-ferrocyanide tank. The tank was pumped to a 90,000 gal heel
to tank 241-T-103 in 1969. In 1972 the tank received various wastes including B Plant low
level waste, ion exchange waste, evaporator bottoms, and Reduction Oxidation (REDOX)
Plant waste. All these were non-ferrocyanide wastes. Generally these wastes were routed
from another tank rather than being received directly from a processing facility. Transfers to
241-T-102 and 241-T-103 were made in 1972. Transfers from 241-T-103 and 241-T-106
(both non-ferrocyanide tanks) were received in 1974, including decontamination waste; and a
transfer was made to the 241-S-110 tank. In 1975, tank 241-T-101 began to receive waste
from other T farm tanks as these tanks were removed from service (this included waste from
the 200 series T farm tanks; see Section 3.0). The only transfers to 241-T-101 from a tank
on the Ferrocyanide Watch List were from 241-T-107 in 1976 (two transfers totaling 220,000
gal). Records indicate that these transfers consisted only of supernatant and no solids were
transferred.

Tank 241-T-101 was declared a leaker in 1992 and stabilized (pumpable liquid removed) in

1993 following authorization by the DOE. Section 4.0 contains the documentation that was
evaluated for this authorization.

2-9



WHC-MR-0429

This page intentionally left blank.

2-10




WHC-MR-0429

SECTION 3.0

WASTE TRANSFER HISTORIES FOR TANKS

241-BX-102
241-BX-106
241-BX-110
241-BX-111
241-BY-101
241-T-101

Data From WHC-MR-0132 (Anderson 1990)
Westinghouse Hanford Company
Richland, Washington
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" 102-8%-1

WHC-MR-0132

waste Status Summary of 102-8X Tank-Capacity 530,000 Gallons

Type
Waste

MW

£2

F EEEF FFE3

Total
vol.

m
523
523

523
523
523
s23

523
523
823
523

s23
523

467
467
467

467
380
346
386

Liquid Solids
in in
Storage Storage
346 PR
386 ——e

Remarks

Cascade begain filling June
Cascade full {n September

Cascade full
Cascade full
Cascade full
Cascade full

Cascade full
Cascade full
Cascade full
Cascade full

Cascade full supernate jetting from
103 to 102, then cascades to 101-8%
Cascade full

MW removal in progress
MW removal in progress
Rec'd MW supervantant from 103-8,
MW removal in progress



WHC-MR-0429

102-8X-2

- - - ———————- aan . e e = e

WHC-MR-0132

Waste Status Summary of 102-8X Tank-Capacity 530,000 Gallons

Type
Waste

MA
M

TB?
T8P

TBP
T8P
T8P
T8?

T8P
TBP
TB?
TB?

TBP
T8?
T8P
TBP
T8P
T8P
TEP
TBP
T8?

TBP

TBP-CW
TeP-CW

Total
Vol.

136
12

§7
59

359
549

Liquid
in

Storage

136
12

57

89

§9-300
59-490

Solids
in

Storage

Remarks

MW removal {n progress
MW removal in progress
Sludge only remaining

Rec'd from 107-8Y
344 to 12 BC ditch, 57 to 13 BC ditch

Latest electrode reading

Latest electrode reading
Latest electrode reading
Latest electrode reading

6 month report

Latest electrode reading
6 month report

300 from 102-C and 103-C

6 month ¢ | 44
190 from 10552?

6 month report



Qtr.-
Year

1-1963

_ 2ak detection dry wells drilled:

- m e s — o—

WHC-MR-0429

102-8X-3

——m- i e e

WHC-MR-0132

waste' Status Summary of 102-BX Tank-Capacity 530,000 Gallons

Type
Waste

TBP-CW
TBP-CW

o

2

g2

e 22992 2999

CW-EB
CW=8L

Cw-8L
CW=-8L
CwW-BL
CW=-8L

CW-QwW
8L

*21-02-01
21-02-03
21-02-04

Total
Voi.

549
549

549
549

543
543
543

543
543
543
546

546
546
546
543

513
539
426
520

520
520
487
508

233

4
40
40

40
40
40
41

*21-02-06
21-02-07
21-02-11

Liquid Solids
in in
Storage Storage
§9-490 L)
59-490 ene
454 95
454 9
481 62
481 62
481 82
4871 62
481 62
481 62
484 62
484 82
484 62
484 62
481 62
481 - 62
a7 62
89-27% 62
151-308 61
151-306 63
151-297 72
137-299 5
187-281 40
63-135 35
6 38
0 40
0 40
0 40
0 40
0 40
0 4
**21.27-01
21-27-02
21-27-06

3-4

Remarks

6 mnth report
6 month report

6 month report
6 month report

New elect.

673 to cell 23 conc.

550 to 103-8Y, 576 from 103-8%

667 from 101 & 103-8X, 780 to 103-TY
94 from 101-8X

1909 from 103-8X, 1888 ta 103-8Y

644 to 109-8Y, 1394 from 103-8X, 608
to 103-8Y, 399 to 102-8Y
413 from 103-8X, 602 to 109-8Y

Tank leaks
Tank leaks
Tank leaks approximately 105 tons of
diatomaceous sarth added to the tank

w21-27-07  **21-27-10
21-27-08
21-27-09



Qtr.-
Year

1-1972
2
3
4
-1973

-1974

WHC-MR-0429

102-8X-4

WHC-MR-0132

Waste Status Summary of 102-8X Tank-Capacity 530,000 Gallons

Type
Wasta

ecooa
aee

e
aoe
eowe

Total
Vol.

4]
41

41
41

41
41
41
41

41
41
41
40

40
40
40
40

40
40
40
40

40
40
40
40

0000 00O D000 0000 0ooOo

Liquid
in

Storace

0
0
0
0

Solids
in
Storage

4
4

4
41

4
4
41
41

41
4
41
40

40
40
40
40

40
40
40
40

40
40
40
40

Remarks

Tank leaks
Tank leaks;
earth '
Tank leaks;
earth

Tank leaks;
earth

Tank leaks;
Tank leaks;
Tank lezks;
Tank leaks;

Tank leaks;
Tank leaks;
Tank leaks;
Tank leaks;

Tank leaks;
Tank leaks;
Tank leaks;
Tank leaks;

Tank leaks;
Tank leaks;

contains
contains

contains

contains
contains
=ontains
contains

contains
contains
contains
contains

contains
contains
contains
contains

contains
contains

Cont. desiccant
Leaker desicant add cmp

diatomaceous
diatomaceous

diatomacaous

diatomacaous
diatomacaous
diatomacaous
dfatomacaous

diatomaceous
diatomaceous
diatomaceous

diatomacaous.

diatomaceous
diatomacaous
diatomacsous
diatomacaous

diatomaceous
diatomaceous

Stabilized and isalatad; leaks
Stabilized and isalatad; leaks
Stabilized Phase [, [solated Phase A
Stabilized Phase [, Isolatad Phase A

earseh
aarsh
eartr
eartr

eartl
eartr
earth
earth

eartr

garth

garth
earzh



Qtr.-
Year

1-1978

2-
3-
4-

1-1979
2-
3-
4-

1-1980
2-
3-

WHC-MR-0429

102-BX-5

Haste Status Summary of 102-BX Tank-Capacity

Type
Waste

Total

Vol.

40

40
40
40

40
40
40
40

40
40
40
40

Liquid
in

Storage

0

0000 [~} o NoYe) (e No¥e)

3-6

Solids
in

Storaae

.40

40
40
40

40
40
40
40

40
40
40
40

WHC-MR-0132

530,000 Gallons

Remarks

Leaker - Primary
Stabilized
Interim Isolated

New Photo 11/13/78



Type

35 F33F 33| E

2223 I3

WHC-MR-0429

106-8X-1

WHC-MR-0132

Waste Status Summary of 106-8X Tank-Capacity 530,000 Gallons

Total
ol.

530
530
530

530
530
530
530

Liquid Solids
in in
Storage Storage
830 eee
530 vee

—Remarks

Cascade began filling September
Cascade

Cascade filled in January
Cascade full
Cascade full
Cascade 1ull

Cascade full
Cascade full



WHC-MR-0429

106-8X-2

WHC-MR-0132

Waste Status Summary of 106-8X Tank-Capacity 530,000 Gallons

T8P
T8P

TBP-CW
TBP-CW

Total .
Vol.

530
?30

1

98
98

41
541

Liquid
in

Storage

530
530

524

98
98

98-343
98-443

3-8

Solids
in

Storage

Remarks

Supernatant supply
to 109-8Y

Filled from 108-8Y

for 109-8Y, pumped

Latest electrode reading
Latest electrode reading

Latest electrode reading, 467 to 107-2Y

New electrode reading

443 from 102-C

6 month report

6 month report



Qtr.-
fear

1-1964

T-1873
2
k|
4

WHC-MR-0429

106-8X-3

WHC-MR-0132

Waste Status Summary of 106-8X Tank-Capacity 530,000 Gallons

Type
wasta

TBP-CW
T8P-CW

T8P-CW
T8P-CW
T8P-CW

TBP-CW
T8P-CW
TBP-CW
TBP-CW

TBP-CW
TBP-CW
cu

w —-——

CW-EB IX.
CW-EB IX
EB-CW

K
X
1X
Ix

IX

[X-8L

1X-8L
BL-OWW= RIX

EB-S1X
BL-Cli=OWN= R1X

BL-CW-OWW-RIX
8L -CW-OWW= RIX

8L-CW-OWW=- RIX
BL~CW=0WW=- RIX
8L ~CW~0WW- R1X
BL-CW=0WW=1X

BL~CW=OWW=[ X
BL-CW=-0WW= [ X
BL-CW=-0WW- I X
BL-CW~0WW~- I X

Total
Vol.

541
543

543
543
543

543
543
543
543

541
541
65
62

480
480
403
n

5§50
552
517
516

514
334
334
541

an
495

466
466

465
318
202
200

73

347
348
348

Liguid
in

Storage

98-443
98-445

44-445
44445
44-445

44445
44445
44-445
44-445

44-443
44443
1

8

79-205-142
79-205-142
30-299

517
519
517
516

514

35-299
35-299
100-204-200

74-294
111-48-52-241

104-45-49-225
102-44-48-221

104-45-48-227

68-29-32-149

47-20-22-103
14-6-6-164

§5-2-2-54

§-2-2-328
5-2-2-329
5-2-2-329

Solids
in

Storage

43
51

65
40
10
10

10
10
10
10

476 to 103-8Y

Received 418 from 104-8X

408 from 111-8X & 112-8X, 485 to 103-8Y
1782 from 8X Farm, 2152 to 103-8Y

516 from 104-8X

479 to 104-8X, 299 from 101-8X
1251 from 107-8X, 1048 to 1031:'1*_'

1027 from 101-8%, 356 to 103-BY, 798
to 118-TX i

2297 from 101-8X, 1205 to 101-TX, 966
to 105-TX, 43 to 102-8Y

30 to 109-8Y

104 to 103-8X
133 from 105-8X, 132 to 103-8X

10 flush water, 133 to 103-8X
17 from 105-8X, 271 from 109-8X

* Leak detection dry wells drilled: 21-06-01; 21-06-02;°21-06-03; 21-06-10
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106-8X-4 WHC-MR-0132

Waste Status Summary of 106-8X Tank-Capacity 530,000 Gallons

- | Liquid Solids

Qtr.- Type Total in “in

Year Waste - Vol., Storage Storage Remarks

1-1974 BL-CH=-0WW-IX 394 §=2-2-375 10 43 from 108-8X

4 BL-CW-OWW=[X 182 26-1=1<144 10 ° ?47frcm 101-8, 2 from 108-8X, 277 to -

: 07-S

3 BL-CW=-0WM=1X 251 26-1-1-213 10 1 from 108-8X, 66 from 107-8X

4 BL-CW=-OWW—~IX-EB 315 25-1-1-201-61 26 1 from 108-8X, 61 from 112-8Y

1-1978 BL-CW-OWW-[X-EB 464 25-1-1-201-210.26 ] water, 25 from 107-8Y, 123 from 110-38Y

2 EB-—1X-BL 230 170-30-4 . 26 . 114 from 110-8Y, 66 from 112-8Y, 413 to
106-SX

3 EB-1X-8L 230 170-30-4 26

4 EB-[X-8L 230 170-30-4 26

1-1976 -EB=IX-8L 277 217-30-4 26 6 from 112-8Y

2 EB-I X-BL 323 240-53-4 26 46 from 112-8Y

3 EVAP 323 297 26 Lo Heat

4 EVAP 101 75 28 Lo Heat

1-1977 EVAP 233 207 26 Active - space - low heat

rd EVAP 70 44 - 26 Active - spacs - low heat

3 EVAP 43 14 29 Inactive current

EVAP 43 14 29 [nactive curreat - open hole salt we.
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Qtr.-
Year

1-1978

2-
3-
4-

1-1979
2-
3-

1-1980
2-
3-
4=

Waste Status Summary of 106-BX Tank-Capacity 530,000

Type
Waste

NCPLX
NCPLX
NCPLX

NCPLX
NCPLX
NCPLX
NCPLX

NCPLX
NCPLX
NCPLX
NCPLX

Total
Yol.

43

43
43
43

43
43
43
43

43
43
43
43

WHC-MR-0429

Liquid
in

. Storage

14

14
14
14

14
14
14
14

14
14
14
14

106-8X-3

3-11

Solids

in
Storage
29

29
29
29

29
29
29
28

29
29
29
29

WHC-MR-0132

Gallons

Remarks

Inactive-
RacsiesTdeet,

Pmp w/f1x float
new photo 11/2/78




WHC-MR-0429

110-8X-1

WHC.-MR-0132

Waste Status Summary of 110-8X Tank-Capacity 530,000 Gallons

Type
Waste

1C
1C

1C
1C
1C
1C

1€
1C

1C
1C
1c

Total
Vol.

66
414

523
523
523
523

523
523

S30
530
530

Liquid
in
Storage

Solids
in

Storage

ece

Remarks

Began filling September.

Cascade full in January.
Full.
Full.



1-1964

£ Ld Y

1-1965

PN

1-1966

L X "R, N

167

&y

1-1968

LN

-1969

PN —

—

-197Q

PN

1-1971

PN
*

72

3
4

WHC-MR-0429

110-8X-3

WHC-MR-0132

Waste Status Summary of 110-BX Tank-Capacity 530,000 Gallons

Type
Waste

1C-€3
1C-E8

1C-EB
1C-EB-CW

E8-CW
EB-CW
EB-CY

EB-CY
EB-CY
EB-CW
€8-CY

EB-CW
EB-CH
EB-CW
EB-CW

EB-CW
EB-Cd
EB-CY
€8

EB=-IX
EB=IX
EB-IX
EB-IX

EB-IX
3}

Liquid

Total in

Vol. Starage

398 39-159

392 39-156

392 39-156

546 39-156-154

543 115-151

543 115-181

543 1158151

543 115-181

843 118-151

543 115-151.

543 1158-151

543 115=-181

843 115-151

843 115-151

§43 115«151

854 115-162

554 115162
. 584 115-162

318 38

842 36-229

542 36-229

509 124-229

809 124-229

509 124-229

224 68

227 n

227 N

227 n

231 78

224 68

231 75

464 174

491 264

492 265

494 267

Solids
in

Storage

197
197

197
197

2n
277
277

an
277
277.
277

277
a7
277
277

277
277
277
N7

277
277
156
156

156
156
156
156

156
156
156
156

290
227
227
227

Remarks

§ month ceport

Latest electrode reading.
6 month report

6 manth. ceport

154 CW from 102-C.
¢ menth report

Received 11 from Catch Tank.

239 to 106-8X.
229 from 221-8 (18-1)

285 to 104-8X.

ITS bottoms and recycle.
ITS bottoms and recycle.
[TS bottoms and recycle.
ITS bottoms and recycle.

* Leak detection dry wells drilled: 21-10-01; 21-10-05; 21-10-07; 21-10-11
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§7

P

1-1958

LI MN

1-1989

WHC-MR-0429

110-8X-2

WHC-MR-0132

Waste Status Summary of 110-8X Tank-Capacity 530,000 Gallons

Type Total
Waste Vol.
1C 530
1C 830
1€ 530
1€ 322
1C 276
EB 530
EB - 530
EB §30
EB 530
EB 530
3 530
EB 830
EB 530
£8 530
EB 5§30
EB §30
E8 497
€B 527
£8 §27
- 326
cee 326
EB 367
£B 367
£8 367
EB 367
EB 368
EB 368
E8 368
(3:] 368
EB 368
EB 368
EB 368
3] 367
EB 389
£B 392
3] 395

Liquid
in

Storage

397
189

0
294

294
2%

66
69

Solids
in

Storage

133
133
133
133

276 .
236
236
236

236
236
236
236

236
236
236
236

236
248
248
326

326
326
326
328

326
326
326
326
326
326
326
326
328

326

326
326

Remarks

Received from 105-8.
Recaived from 105-8.

Latast electrode reading.
Latest electrode reading.

201 Scavenged.

New electrode reading.

§ month report

22 flush from BXR Vault.
6 month repore

Latest electrode reading.

6 menth report
Latest electrode reading.

6 menth report



WHC-MR-0429

110-8%-4 WHC -MR-0132 -

Waste Status Summary of 110-8X Tank-Capacity 530,000 Gallons

£
) Liquid Solids
qtr.- Type Total in in
. VYear Waste Vol. Storage Storage Remarks
1-1973 EB 510 283 227 ITS bottoms and recycle.
r3 EB 514 276 238 ITS bottoms and recycle.
3 3:} 501 263 238 ITS bottoms and recycle.
4 * EB 499 261 238 ITS bottoms and recycle.
1-1974 €8 499 2N 288 ITS bottoms and recycle.
2 E8 500 212 288 © ITS bottoms and recycle.
3 EB 500 212 288 ITS bottoms and recycle.
4 £8 499 250 249 ITS bottoms and recycle.
1-197% EB 499 250 249 ITS bottoms and recycle.
2 EB 499 250 249 ITS bottoms and recycle.
3 EB 499 250 249 ITS bottoms and recycle.
4 3] 499 250 249 ITS bottoms and recycle.
1=1976 EB 499 250 250 ITS bottoms and recyclae.
2 3] 499 25Q 249 ITS bottoms and recycle.
k| EVAP 499 250 249 Activity restrictad.
4 EVAP 499 250 249
& M EVAP 499 250 249 (189 sludge & 60 salt cake)
Evap. feed concentrate
2 EVAP 249 249 (189 sludge & 60 salt cake)
Inactive salt well, pump salt well
installed
3 EVAP 249 0 249 Inactive current, salt well installed
4 EVAP 249 0 249 Inactive current, salt well installed

* Leak detection dry well 21-10-03 drilled.
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Qtr.-
Year

1-197¢9
2-

3-
4=

1-1979
2-
3-
4

1-1980
2-
3-
4-

WHC-MR-0429

110-8X-5

e

WHC-MR-0132

Waste Status Summary of 110-BX Tank-Capacity 530,000 Gallons

Type
Waste

Total

Vol.

249
249

249
249

249
249
249
249

202
202
202
202

Liquid
in

Storage

0NN NN [e X =N X=) (o} = ] (=] o

3-16

Solids
in

Storage

249
249

249
249

249
249
249
249

200
200
200
200

Remarks

Inactive - Salt
Well Installed
Questionable:
Integrity Tank

Hew Photo 11/14/78

New Photo 2/19/80



WHC-MR-0429

111-8X-1 WHC-MR-0132
Waste Status Summary of 111-8X Tank-Capacity 530,000 Gallons

Liquid Solids .

Type Total in in
Wasts Vol. Storage Storage Remarks
1C 281 e .e- Cascade be
gan filling January.
5 - A --- Full in May. ’
¢ 523 o e ull,
1C 823 cow .
1C §23 o .
1c 525 .- o
1¢C §25 = so
1C 525 —e .
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-1988

-1986

987

Wi
\

WHC-MR-0429

111-8X-2 WHC-MR-0132

Waste Status Summary of 111-8X Tank-Capacity 530,000 Gallons

Total

Vol.

525
530
5§30
5§30

530
256
530
530

530
5§30
530
530

530
530
5§30
5§30

5§38
568
568

51

81
51
51
51

51
51
51
51

51
51
51
51
51

§7

Liquid
in

Storage

§30
530

498

41-183
41-457
41-457

41-457
41-457
41-457
41-457

41-452
41-457
41-457
41-457

41-462

11495

11-495
0

OOo0ooo [N =YoNo) [eYeYo¥ao)

Solids .
in

Storage Remarks

32 Pumped to Crib No. 2.

32 Latest electrode reading.
62 Latest electrode reading.
62 Latest electrode reading.
5 §14 scavenged.

] 6 month report

51 New electrode reading.
6 menth ceport
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67

NN

-1968

Liquid
Type Total in
Waste Vol. Storage
1C 57 s
iC 57 6
1C=C4 544 6-487
1C-CW 543 6-486
Cu 541 462
CW 541 462
CW 541 462
Cw 547 462
CW 541 462
CW 541 462
CW 541 462
Cw 541 462
cwW 541 462
CW 541 462
cW 541 462
Cw 540 461
CW 540 461
Cw 343 264
CW 107 28
Cw 107 28
CW IX 390 28-283
CW IX 506 412432
Cw IX 505 41-431
Cw .IX 508 41-43
Cw IX 808 41-431
Cw 47 14
Cw 43 18
cw 51 18
cw 47 14
EB 102 69
EB 238 202

WHC-MR-0429

111-8X-3

WHC-MR-0132

Waste Status Summary of 111-8X Tank-Capacity 530,000 Gallons

sak detection dry wells drilled:
21-11-04

21-11-08
21-11-07

21-11-10
21-11-11

Solids
in
Storage

51
§1

1
§1
79
79
79

79
79

79,

79

79
79
79
79

79
79
79
79

79
79
33
k|

3.

a3
a3
a3

33
33
33
33

3-19.

Remarks

6 month report
6§ month report

487 from 108-C. 6 month report
6 month repore

198 to 106-8X.
236 to 106-8X.

283 from 104-8X.
149 from 104-B8X.

458 to 104-8X.



WHC-MR-0429

111-8%-4

WHC-MR-0132

Waste Status Sdmmary of 111-8X Tank-Capacity 530,000 Gallons

Qtr.- Type
Year Waste

11972 EB
2 3:]
3 E8
4 EB
1-1973 3:]
2 3:]
3 3]
4 3:}

1-1974 13
2 EB
3 EB
4 EB
1-1975 EB
2 3}
3 EB
4 EB
76 EB
2 £B
3 EVAP
4 EVAP

1-1977 EVAP
2 EVAP
3 EVAP
4 EVAP

Liquid
Total in ‘
Vol. Storage
395 277
362 294
363 295
400 332
239 17N
308 180
281 183
321 193
387 153
404 170
508 274
508 292
508 292
508 292
508 292
508 292
510 294
510 294
510 294
510 294
475, 259
260 44
230 14
233 22

Solids

in

Storage

18
68
68
68

68
128
128
128

234
234
234
216

216
216
216
216

216
216
216
216

216
216
216
21

* Leak detaction dry well 21-11-03 drilled.

3-20

Remarks

TS
[TS
ITS
ITs

[TS
ITS
ITS
ITs

IT5
ITS
TS
TS

ITS
[TS
ITS
TS

[TS
ITS

battoms
bottams
bottoms
bottoms

bottoms
bottoms
bottoms
bottoms

bottoms
bottoms
battoms
bottoms

bottoms
bottoms
bottoms
bottoms

bottoms
bottoms

and
and
and
and

and
and
and
and

and
and
and
and

and
and
and
and

and
and

recycle.
recycle.
recycla.
recycle.

recycle.
recycle.
recycle.
recycle.

recycle.
recycle.
recycle.
recycle.

recycle.
recycle.
recycle.
recycle.

recycle.
recycle.

Activity restricted.

(68 sludge & 148 salt cake) Evap. feed
concentrate salt well installed

(68 sludge & 148 salt cake) Active
restrictad, Evap. feed conc. SW installec
(68 sludge & 148 salt cake) [nactive
current; salt well installed

(68 sludge & 143 salt cake) [nactive
current; salt well installed



WHC-MR-0429

111-8X-5 WHC-MR-0132

Waste Status Summary of 111-BXTank-Capacity 530,000 Gallons

Liquid Solids
Qtr.- Type Total in in .
Year Waste  Vol. =~ Storage Storage Remarks
1-1978 - 233 22 21 Inactive - Salt
Well Installed
2- NCPLX 233 - 22 2n Questionable
Integrity Tank
3- NCPLX 233 22 n
4- NCPLX 233 22 2n
1-1979 NCPLX 233 22 2n
2- NCPLX 233 22 21
3- NCPLX 233 22 rAl |
4- - 233 22 211
1-1980 NCPLX 233 22 PR Mew Photo 3/6/80
2- NCPLX 233 22 2n
3- NCPLX 233 22 21
4- NCPLX 233 22 2N
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WHC-MR-0429

101-8Y-1

WHC -MR-0132

Waste Status Summary of 101-BY Tank Capacity 750,000 Gallons

Type Total
Waste Val.

290
661
744
744

744
744

£F FEEF

758
758
758
758

758
758
758
758

Liquid
in

Storaae

290
661
744
744

744
744

758
758
758
758

758
758
758
758

Solids
in

Storage

3-22

Remarks

Began filling March.

Cascade full Septamber.
Cascade full September,

Cascade full.




WHC-MR-0429

101-8Y-2 WHC-MR-0132

Waste Status Summary of 101-8Y Tank Capacity 750,000 Gallons

Type
Waste
MW

78P
TBP
Tap
Tee

TBP
Tap

T8P

T8p
18P
TBP

Tap

T8P
T8P
T8P
TBP

T8P
T8P
78P
T8P

78P
TBP
8P
TBP

TBP-CW

T8P-
1C-CW

Total

Vol.

1

eoge
“we

681
750
750
750

750
750
750
750

17

262

40
40

40
59
59
59

59
59
39
60

60

60

60
394

483

728

Liquid
in

Storaae

1

681
750
750
750

750
750
750
750

Ny
262
40

40

40
59
89
59

59
59
59
60

60
60
60
394

b ad ]

247
236
247
43§
42

Solids
in
sStorage Remarks
o—- Was emptied on May 17, 1954.
- Received from 108-8Y.
- Scvg. waste awaiting rework.
- Scvg. waste awaiting rework.
=- 225m scavenged.
Latest electrode reading.
me New electrode reading.
i Latast electrode reading.
e=a Received 275m CW from 108-C.
Recaived 77m from 108-C.
caa Received 89m from 108-C
.- Received 245m from 107-C.
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WHC-MR-0429

iy
101-8Y-3 WHC-MR-0132

Waste Status Summary of 101-8Y Tank Capacity 750,000 Gallons

Liquid Solids
Jtr.- Type Total in in
Year Waste Vol. Storage Storage Remarks
1-1962 e ——- ——- =
2 T8P- 728 247- coe
1C-Cw 439
42
3 r . r 3 - e - e L 1 1 J
4 18P~ 728 247- s
1C-CW 439~
42
1-1963 e .- e e
2 TBP-1C~- 730 210- 37
. CW 439
] 44
4 T8P- 741 210- 37 New electrode installed.
1C-CW 439~
85
1-1964 - c—- - ~—-
2 T8P- 744 210- 37
] 1C-CwW 439- 58
} " TBP 744 210- 37
1C-CW 439
58
1-1965 N | eme o—- =
2 cw 582 582 0 762m ITS boil-off,
3 Cw 601 601 cee 502m ITS boil-off.
4 cw 541 541 c—- 293m ITS poil-off.
1-1966 CW 590 590 .ee 240m ITS poil-off.
2 cw 612 612 ce- 410m ITS poil-off.
3 cW 585 585 0
4 CW 409 409 0 28m recovered butts.
1-1967 cw 409 409 0 Status not determined.
2 Cw 407 409 0 Status not detesrmined.
3 CW 407 298 109 Demonstrating solidification.
4 CW 406 30 376 Demonstrating solidification.
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WHC-MR-0429

101-BY:4

WHC-MR-0132

Waste Status Summary of 101-8Y Tank Capacity 750,000 Gallons

Qtr.- Type Total
Year Waste Val.
1-1968 CW 406
2 EB 406
3 EB 407
4 EB 407
1-1969 EB 407
2 (3] 407
3 EB 739
4 3:} 737
1-1970 EB 737
2 EB 744
3 EB 743
4 EB 747
1-197 EB 745
2 EB 733
J » EB 736
4 EB 737
1-1972 EB 737
2 ‘ 3] 739
3 EB 740
4 EB 734
1-1973 EB 738
2 EB 737
3 EB 738
4 EB 739
1-1974 £8 740
2 EB 746
3 = EB 748
4 EB 747
1-197% EB 747
2 EB 728
3 EB 728
4 €B 728

Liquid
in

Storage

28
28
23

126
133
429
405

400
407
406
407

405
347
350
339

339
341
322
316

320
319
320
321

322
328
330
349

349

330

330
330

Solids
in
Storage

378
378
378

29

281
274
310
32

337
337
337
340

340
386
386
398

398
398
418
418

418
418
418
418

418
418
418
398

398
398

398
398

Remarks

Demonstrating solidification.
Demonstrating solidification.
Demonstrating solidification.

Demonstrating soiidification.
Demonstrating solidification.
331 from 105-8Y.

Demonstrating solidification.

763 from 108-8Y; 782 to 101-8X.

ITS - bottoms and recycle.
ITS - bottoms and recycle.
ITS - bottoms and recycle.
ITS - bottoms and recycle.
ITS - bottoms and recycle.

ITS - bottoms and recycle
ITS - bottoms and recycle.
ITS - bottoms and recycle.

ITS - bottoms and recycle.
ITS - bottoms and recycle
ITS - bottoms and recycle
¥TS: - bottoms and recycle
6 to 109-8Y (1 water).

ITS - bottoms and recycle.
ITS - bottoms ang recycle
20 to 105-8X.

ITS - bottoms and recycle.

* Dﬁy wells No.'s 22-01-01, 22-01-04, and 22-01-07 were drilled.

** Ory Wells No.'s 22-01-03, and 22-01-10 were drillled.
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Qtr.-
Year

-1976

PRy g

-1977

£wWp —

1-1978
2.
3-
4-

1-1979
2-
3-
4-

1-1980
2-
3-

WHC-MR-0429

101-BY-5

WHC-MR-0132

Waste Status Summary of 101-BY Tank Capacity 750,000 Gallans

Type Total
Waste Vol.
EB 728
EB 728
EVAP, 733
EVAP. | 579
EVAP. 458
EVAP. 447
EVAP. 447
EVAP. 447
NCPLX 450
NCPLX 450
NCPLX 447
NCPLX 447
NCPLX 447
NCPLX 447
NCPLX 447
NCPLX 447
NCPLX 447
NCPLX 447
NCPLX 447
NCPLX 443

Liquid
in
Storage

330
330
335
181

60
8
8
8

11
N

4 00 00 00 00 00 00 OO oo

Solids
in

Storage

398
398
398
398

398
439
439
439

439
439
439
439

439
439
439
439

439
439
439
439

3-26

Remarks

17s - bottoms and recycle.
1Ts - bottoms and recycle.
on. feed,

Salt Well Pumped

Inactive Current
L []

Inactive

New Photo 3-20-80



WHC-MR-0429

101-T-1 WHC-MR-0132

Waste Status Summary of 101-T Tank-Capacity 530,000 Gallons

Liquid Solids
Qtr.- Type Total In In
Year =~ _Waste = Vol. -3torage = Storage Remarks
1-1944  -e- - - ——-
2 L T - - - - e
3 ——- —- ee S
4 ——— ——- . -
1-194§ MW 138 R ce- 101,102,103 in Cascade, began
filling Dec. 44,
2 MW N7 — ——— 101,102,103 in Cascade.
3 MW 527 — o=- 101,102,103 in Cascade, began
overfiow to 102 in Sept.
4 MW 528 “ee - Cascade began overflow to 103
in Nov.
1-1946 MW 528 == cwa Cascade 103 full in Feb. 46.
2 MW 528 g caa Cascade full,
3 MW 528 == cea Cascade full.
4 MW 528 i - Cascade full.
1-1947 MW 528 == c—- Cascade full.
2 MW 528 .= e Cascade full.
3 Mw 528 === -~ Cascade full.
4 MW 528 == - Cascade full.
1-1948 MW 528 == e Cascade full.
2 MW 528 - —- Cascade full.
3 MW 528 == - Cascade full,
4 MW - 528 o= ——- Cascade full.
1-1949 MW 528 oo - Cascade full.
2 Mw 528 .- - Cascade full.
3 MW 528 ca= cma Cascade full.
4 MW 528 Y e Cascade full.
1-1980 MW 528 o=e - Cascade full,
2 MW 528 cm- —— Cascade full,
3 MW 528 g - Cascade full,
4 MW 528 Llabd c—- Cascade full.
1951 MuW 528 - - Cascade full.
MW 528 -e- .- Cascade full.

1
2
3 - ooe - e -
4
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WHC-MR-0429

101-T-2

WHC-MR-0132

Waste Status Summary of 101-T Tank-Capacity 530,000 Gallons

Type
Wast

k

£3FF

& 23

Total

Vol.

530
530
530

5§30
169

20

417
530
530
530

530

Liquid
[n

Storage

182

20

417
530
530
530

5§30
10

59
§7
57

57
57
57

45
45
45
45

Solids
In

Storage

10

oo -

3-28

Remarks

Metal waste removal in process.

Unconcentrated, scavenged T8P
waste for test. 255,000
gallons cribbed. Remainder
excapt heel pumped to 107-T.
Flushed 3 times to 107-T.

Rec'd T Plant metal waste.

To be sluiced soon.

Sluicing began this month.
Sluicing continued.

Heel to be sluicad.

Active sluicing.

New electrode reading.
Latest electrode reading.

New electrode reading.



WHC-MR-0429

101-T-3

WHC-MR-0132

Waste Status Summary of 101-T Tank-Capacity 530,000 Gallons

Type
Maste

CW
Cw
CW
CwW

<

2221

Qege 2e8ee

2ea2e

Total

Vol.

45
45
45
48

51

51

§1

51

507

507

507

532

83§
§3§
535

§35
535
535
838

535
535
535
535

537
536
536
538

Liquid
In

~Storage

45
45
45
48

51

51

kL

51

507

507

507

5§32

83§
83§
838

53§
535
535
535

535
538
535
535

5§37
536
536
538

Solids
In

Stg rage

oee
coe
.o
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Remarks

432M from 108-U.



1-1974

101

WHC-MR-0429

-T-4

WHC-MR-0132

Waste Status Summary of 101-T Tank-Capacity 530,000 Gallons

=

bon
k=]

ct B

22 2229 2222 2222 F

BL-IX-EB-
RIX=-R

BL-I1X~-EB-
RIX-R

8L-[X-EB-
RIX-R
BL-IX-gB-
RIX-R
8L-[X-EB-
RIX-R
8L-IX-EB-
RIX-R

BL-IX-EB-
RIX-R

BL-IX-EB~
RIX-R

CW-IX-EB-
RIX=R-
OwWw BL
CW-IX-EB-
RIX-R=-
oW 8L

20-5-19

Liquid Solids
Total In In
Yol. _  _Storage  Storage
539 539 cne
92 92 cme
94 94 cen
9 57 37
96 59 37
96 59 37
96 59 37
96 59 37
97 60 37
96 59 37
97 60 37
98 61 37
98 81 7
98 81 37
243 28=14a7- 7
26-8
312 2-14-44- 37
163-52
312 2-14-44- 37
163-52
340 2-15-48- 37
180-58
mn 2-14-43- . 37
"163-52
312 2-14-43- 37
164-52
13 2-14-43- 37
165-52
13 2-14-43- 37
165-52
259 11-84-18-65- 37
20-5-19
260 11-85-18-65~- 37

Remarks

447 to 103-T.

498 from 1071-8X, 437 from
114-5X, 3 flush watar, 439
to 102-T, 305 tao 103-T.

254 from 114-SX, 182 to 103-T.

139 from 103-T, 37 from 106-T,
230 to 110-5,

* Ory Wells No.s 50-01-02, 50-Q1-04, 50-01-06, 50-01-09 and 50-01-12 were drilled.
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WHC-MR-0429

101-T-5

WHC-MR-0132

Waste Status Summary of 101-T Tank-Capacity 530,000 Gallons

Qtr.- Type Total

Year _  _MWaste Yol,

1-197§ CW-I1X-EB- 189
BL-RIX=R~
OW=-8NW

2 CWeIX=EB- 208
BL-RIX=R~
DW-BNW

3 CW=1X-EB= 208
BL-RIX<R~
OW-BNW

4 CW=1X-EB~ 208
BL-RIX=R=
DuW-BNW

1-1976 224-CW-1X- 337
EB-BL-RIX-
R=DW=8NW

2 1X-224 329

3 Evap. 387

4 Evap. 403

1-1977 Evap. 156

2 Evap. 161

3 Evap. 222

4 Evap. 249

Liquid Solids
In In
~storage storage
4-§2=7-33- 37
26+8-2-9
468<7-38- 37
26-8-2-18
4-68-7-38- 37
26-8-2-18
4-68-7-38~ 37
26-8-2-18
67<5-114-8- 37
43-29«9-2-
23
209-83 37
350 37
366 37
116 40
121 40V
160 62"
146 103

3-31

Remarks

122 from 108-T, 41 from 109-T,
230 from 106-SX.

6 from 108-T, 12 from 109-T.

2 from 102-T, 15 from 104wT.
1 from 108-T, 31 from 107-T,
2 fmm ‘OQ'T’ 9 ffom 110-T'
8 from 111-T, 21 from 201-T,
27 from 202-T, 1 from 203-T,
15 from Ct, 241-T-301-8
1 fm 2°4Tt .S -~

2 from 102-T, 189 from 107-T,
3 from 109-T, 8 from 110-T,
§ from 111-T, 1 from 201-T,
1 from 202-T, 8 from 203-T,
5 from 204-T.

Int. liquid storage.

L]
L}

2
2 a2 =z 3

s 3 3 3

"



WHC-MR-0429 -

101-T-6 WHC-MR-0132

Waste Status Summary of 101-T Tank-Capacity 530,000 Gallons

Liquid Solids

Qtr.- Type Total in in

Year Waste Vol. Storage storage Remarks

1-1978  NCPLX 282 149 103 Active - Salt Well
Recvr, Photo taken
3-15-78

2- NCPLX 268 . 168 103

3= NCPLX 220 129 Nn Sol{g ;gvol Adjusted
9=10-

4- NCPLX . 244 141 103

1-1979 NCPLX 208 108 103

2- NPCLX 246 143 103 Photo taken 6-1-79

3- NCPLX 246 143 103 [nactive

4= NCPLX 246 143 103

1-1980 NCPLX 13 28 103

2- NCPLX 131 28 103

3- NCPLX 13 28 103

4~ NCPLX 131 28 © 103
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WHC-MR-0429

SECTION 4.0

DOCUMENTATION FOR STABILIZATION
OF 241-T-101

4-1



WHC-MR-0429

Section 4.1

Safety Assessment for
Pumping 241-T-101

4-2



WHC-MR-0429

Westinghouse
Hanford Company

P.0. Box 1970 Richiand, WA 99352

September 30, 199;‘ 9257308

Mr. R. E. Gerton, Project Manager
Tank Farm Project Office

U. S. Department of Energy
Richland Field Office

Richland, Washington 99352

Dear Mr. Gerton:

COMPLETION OF MILESTONE 2024: COMPLETE SAFETY ASSESSMENT FOR PUMPING
FERROCYANIDE TANKS AND MILESTONE 2001: SUBMIT RECOMMENDATIONS ON INTERIM

- STABILIZATION OF FERROCYANIDE TANKS IN SUPPORT OF THE TPA

References: (1) Letter, D. C. Richardson, WHC, to R. E. Gerton, RL, "Safety
and Environmental Assessments for Pumping/Stabilization of
Ferrocyanide Tanks (Milestone Number 2024)," 9256462, dated
September 1, 1992,

(2) Letter, J. L. Deichman, WHC, to R. E. Gerton, RL, "Action
Items From April 11, 1991, Meeting With the Defense Nuclear
Facility Safety Board," 91053068 R2, dated December 3, 1991.

(3) WHC-SD-WM-AP-005, Rev 2, "Single-Shell Tank Leak Emergency
Response Guide," dated November 1991.

Attached, please find report, WHC-SD-WM-SAD-018, Revision 1, "Safety
Assessment for Interim Stabilization of Ferrocyanide Tanks." This report
evaluates the safety of pumping the eight ferrocyanide tanks requiring interim
stabilization. The environmental assessment, titled “Environmental Assessment
for Interim Stabilization of Eight Hanford Single-Shell Tanks Containing
Ferrocyanide,” is also attached. These two documents complete the attached
Milestone Description Sheet (MDS) 2024.

This letter also presents the recommendation for the interim stabilization of
these eight ferrocyanide tanks. This recommendation completes the action in
support of MDS 2001 (attached). The two assessment documents and this letter
of recommendation are being submitted as one package, as promised in
Reference 1.

Westinghouse Hanford Company (WHC) recommends that the eight ferrocyanide

tanks be pumped until they meet the criteria for interim stabilization. This

addresses Tri-Party Agreement commitments (milestone M-05-00) for minimizing

future leakage to ground. The eight ferrocyanide tanks are: 241-BX-106,

241-BX-110 (listed as interim stabilized but does not meet the =urrent

g:;teria), 241-8BX-111, 241-BY-103, 241-BY-105, 241-BY-106, 241-T-101, and
-T-107.

4-3



WHC-MR-0429

Mr. R. E. Gerton 9257308
Page 2
September 30, 1992

‘4
The Safety Assessment (SA) provides the technical basis to show this can be
done without presenting a hazard of airborne release from a
ferrocyanide/nitrate reaction. The major points of the SA evaluation are
summarized below. This rationale can also be used to justify interim
stabilization of any ferrocyanide tank that is suspected of leaking in the
future.

The approach taken in the SA is to show that: (1) most of the ferrocyanide
tanks to be pumped are not expected to be reactive even if moisture is
completely removed from the waste, (2) jet pumping will still leave the
ferrocyanide sludge nearly saturated with liquor, and (3) the ferrocyanide
tank sludge temperatures after pumping are not expected to show a significant
long-term temperature increase.

The SA provides an evaluation of the eight tanks with respect to ferrocyanide
concentration, moisture content, and expected temperature rise in the sludge.
It concludes that for any of these tanks, the potential for an airborne
release from a ferrocyanide/nitrate reaction as a result of jet pumping is
extremely unlikely. To provide increased assurance, Tanks 241-BY-103 and
241-BY-106 can be brought within the established stabilization criteria even
if pumping is stopped when the interstitial liquid level reaches the
ferrocyanide sludge height.

The safety of the saltwell pumping operation for the eight tanks was
evaluated in the attached SA. The physical process of interim stabilization
of the ferrocyanide watchlist tanks by jet pumping is judged to be adequately
bounded by the existing safety analysis and the safety study for stabilizing
tanks not on a watchlist (as referenced in the SA). With the controls listed
in the SA, these ferrocyanide tanks can be interim stabilized without
increasing the hazard of an uncontrolled ferrocyanide-nitrate reaction.

Should jet pumping.become necessary because of tank leakage, WHC would
initiate the emergency pumping strategy identified in Reference 3 (currently
under revision). As discussed in Reference 2, the immediate actions that
would be performed, in addition to this safety document submittal, include:
(1) implementation of readiness review process, (2) installation of all
equipment, except in-tank equipment, and (3) upon approval to pump,
installation of final equipment for pumping to established criteria. Note
that this would require the acceptance of the attached safety assessment and
issuance of a Finding of No Significant Impact by the U.S. Department of
Energy-Headquarters and the U.S. Department of Energy, Richland Field Office
(RL). -Before interim stabilization can proceed, the administrative hold put
on pumping in response to the Unreviewed Safety Question on criticality
prevention in the waste tanks must be removed.



WHC-MR-0429

Mr. R. E. Gerton 9257308
Page 3
September 30, 1992

WHC expects that the SA and recommendations will undergo extensive review
pr;or to RL authorization to proceed. WHC is prepared to support this
endeavor.

I[f there are any questions, please contact Dr. R. J. Cash, of my staff on
3-3132 or Mr. J. M. Grigsby on 6-8907.

Very truly yours,

. /€. Richar son, 4;%2;;;,’,

Sdfety and Engineering
fm ‘

Attachments 4
RL - R. F. Christensen

W. F. Hendrickson
R. 0. Puthoff (w/o attachments)
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WHC-MR-0429

WESTINGACUSZ HANFORD COMPANY 1A

SHE-1eLZOov (
MILESTONE DESCRIPTION SHEET Rev. 2

Tizle: Submit Recommendations aon Capability Dats: 11/08/91
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SAFETY ASSESSMENT FOR INTERIM STABILIZATION
OF FERROCYANIDE TANKS

. 1.0 SCOPE

This safety assessment addresses interim stabilization of eight Hanford
Site single-shell tanks (SSTs) that are on record as containing greater than
1,000 mol of ferrocyanide. The eight ferrocyanide tanks that require interim

stabilization are BX-106, BX-110, BX-111, BY-103, BY-105, BY-106, T-101, and
T"107. !

1.1 PURPOSE OF SAFETY ASSESSMENT

In the interest of reducing the amount of radioactive liquids available
for release to the environment from potential tank leaks, Westinghouse Hanford
Company (WHC) is pursuing a program for interim stabilization and isolation of
all Hanford Site SSTs. A tank is considered to be interim stabilized if it
contains less than 5,000 gal of supernate and less than 50,000 gal of
drainable interstitial liquid associated with the waste solids. [n addition,
if a tank is jet pumped, the pumping flow rate has to be below 0.05 gal/min
before pumping is complete (Hanlon 1992). Isolation of the tanks involves

closing off all pathways by which additional wastes could be introduced to the
tanks.

Supernates are typically removed by a submersible pump. Removal of the
interstitial liquid contained in the waste solids is achieved by a process
called salt well jet pumping. The residual liquid left in the tank after this
process is largely held in the solids by physical and chemical forces.
Therefore, the amounts available to drain through a breach in the tank below
the remaining liquid level would be very small.

In 1990, WHC declared an Unreviewed Safety Question (USQ) with respect to
tanks containing significant amounts of ferrocyanide because the analyzed
safety envelopé in the facility safety analysis reports did not show that
potential accidents involving the tanks' contents had been bounded. A
watchlist was established to include 24 tanks that, at the time, were thought
to contain at least 1,000 mol of ferrocyanide. Because an USQ exists for
these tanks, any activity that involves opening the confinement boundaries of
the tanks is restricted until the safety of the activity has been thoroughly
examined. Pumping to achieve interim stabilization is such an activity.

Commitments under the Hanford Federal Facility Agreement and Consent
Order (Tri-Pirty Agreement) (Ecology 1989) require that all 149 SSTs be
interim stabilized by September 1996. To date, 105 of the 149 SSTs have been
interim stabilized. The process is nearly completed for an additional five
tanks. Of the 24 tanks on the ferrocyanide watchlist, 17 were either interim
stabilized by salt well jet pumping before the USQ was declared or were judged
to contain too little free liquid to require pumping (administratively
stabilized). To meet the Tri-Party Agreement commitment, the safety of
interim stabilizing the remaining 8 ferrocyanide tanks must be established.

4-16
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Aside from the committed schedule discussed above, WHC must be prepared
to commence pumping a tank as soon as safely possible after it has been
identified as an assumed leaker. The Single-Shel] Tank Leak Emergency
Response Guide (Lo 1991) outlines actions to be taken. For a tank that is on
the watchlist, pumping preparations would be made. Work in the tank,
including the pumping operations, would require a readiness review. For a
tank involving a USQ, the readiness review requirements would include a safety
assessment. This document fulfills that requirement for the eight subject
ferrocyanide tanks. .

An additional USQ has been declared with respect to the risk from nuclear
criticality for the tanks. The justification for continued operation (JCO) in
response to that USQ placed an administrative hold on pumping of liquid waste
from the SSTs to accomplish interim stabilization (Gerton 1992). It requires
that the effect of removing supernatant moderator be evaluated and, if
necessary, that administrative and operational controls to minimize risk and
ensure the safety of these operations be established. Therefore, pumping of
the ferrocyanide tanks will not proceed ugtil that evaluation is completed.

Alternatives to interim stabilization by salt well jet pumping have been
proposed. The "no action" option, which would permit the SSTs to leak their
contents to the ground, is unacceptable in light of existing commitments to
prevent further contamination of Hanford Site soils. Furthermore, the
moisture content of ferrocyanide waste is an important consideration for
continued safe storage. Loss of liquid through a tank leak is expected to
have a similar effect on the waste stability as interim stabilization by jet
pumping. However, the loss by leakage would be uncontrolled.

Other alternatives to salt well jet pumping are: (1) engineered barriers
around the tanks to fix or confine the leaking wastes in a limited volume of
soil and (2) in-tank solidification of the wastes by processes such as
glassification. The extent of technology development necessary to realize
either of these options prevents their usefulness for the near-term
minimization of releases to the environment. They have not been ruled out as
long-term options, however.

1.2 BACKGROUND OF FERROCYANIDE TANKS

Ferrocyanide ion and nickel additions were used in early waste reduction
campaigns at the Hanford Site to precipitate radioactive cesium (as cesium
nickel ferrocyanide) from waste solutions so that low-activity supernate could
be removed. The process used also included the means to remove radiocactive
strontium from the waste streams.

The ferrocyanide precipitate in the tanks is primarily disodium nickel
ferrocyanide [Na,NiFe(CN),]. It is diluted with the other solids that were
also brought down when the solution was made alkaline to precipitate the
ferrocyanide, notably iron hydroxide, strontium phosphate, and sodium salts of
phosphate, sulfate, and nitrate.

The recipe for the precipitation process varied slightly for different
campaigns. However, the sludges fall roughly into three categories: U Plant,
T Plant, and In-Farm. Of these, the In-Farm waste is significantly more
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concentrated in ferrocyanide than the other two because the treated waste had
previously been in an alkaline state and had lost most of the other components
that serve to dilute the other wastes. The tanks that are the subject of this
safety assessment all contain wastes from the U Plant process.

Subsequent to the ferrocyanide campaigns, other wastes were added to some
of the tanks. Later additions to some of the tanks were in the form of
supersaturated, partially crystallized, alkaline solutions remaining from
waste concentration, another waste reduction process. These solutions also
contained alkaline insoluble hydroxides and hydrated oxides produced when the
acidic wasty solutions were made alkaline for storage in the carbon steel-
1ined tanks. The hot concentrated waste was pumped on top of the ferrocyanide
sludge layer. As it cooled the crystals settled making a cake of salt
saturated with mother liquor. '

To obtain more information about the expected composition and behavior of
the ferrocyanide tank contents, laboratory scale tests have been performed
using nonradioactive simulants made up from the original process flowsheets.
Tests to determine the energetics of the ferrocyanide salts in the presence of
nitrate oxidant were completed (Bechtold 1992 and Fauske 1992). Other tests
to investigate the hydraulic properties of the sludge have been performed
(Wong 1992). In addition to the testing of waste simulants, samples from one
tank, C-112, have been tested.

1.3 FERROCYANIDE TANKS REQUIRING INTERIM STABILIZATION

Of the 24 ferrocyanide watchlist tanks, 17 had been interim stabilized,
either by administrative review or by pumping, before the USQ was declared.
Seven tanks remain that do not meet interim stabilization criteria. They are
BX-106, BX-111, BY-103, BY-105, BY-106, T-101, and T-107. One additional
tank, BX-110, was jet pumped in 1985 and declared interim stabilized.
However, further pumping may be required because calculation of remaining
drainable liquid may not have been correct. The tank has no liquid
observation well (LOW) for monitoring the interstitial liquid level.
Therefore, Tank BX-110 is included in the scope of this safety assessment.

After the ferrocyanide watchlist was established, an investigation was
conducted into the records of the ferrocyanide campaigns (Borsheim 1991). It
revealed that the inventory data used to assign tanks to the watchlist was
very likely to be in error for many of the 24 tanks.

On the basis of that investigation, it is now thought that BX-106,
BX-110, BX-111, and T-101 do not contain the requisite amount of ferrocyanide
and, therefore, should not be on the ferrocyanide watchlist. However, since
they have not yet been formally removed from the list, they are included in
this safety assessment with the assumption that they contain at least
1,000 mol of ferrocyanide.

Each of the tanks, except BX-106, has a salt well screen already
installed. Tank BX-106 contains a few feet of solid waste with 15,000 gal of
supernate. Stabilization criteria can be met with supernate pumping only.
Therefore, jet pumping of that tank is not required.
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Results of chemical analysis of supernate samples from the BX and BY
They are summarized

tanks examined in this safety assessment are available.

in Table 1.

Table 1. Analysis of BX and BY Tank Supernate Samples.*

Specific H,0 | TOC CN° NO,~ gy s
Tank | gravity | PH L&) /0] ez | o | ety | ez
BX-106] 1.33 |13.28] 63.8 1] 4.4 NA | 2.62 |5.16 E+02|1.81 E+05
BX-110]| 1.37 12.5 | 56.6 | 5.6 NA 5.04 | 1.50 E+01]1.35 E+05
BX-111] 1.44 12.7 ] 53.3 | 5.7 NA 2.62 |2.00 E+01|2.60 E+05
BY-103| 1.45 [13.29{ 52.0 | 2.73| 6.73 | 4.37 |2.33 E+02|2.00 E+05
BY-105| 1.39 |13.24] 54.3 | 2.93( 14.57 | 8.42 |1.30 E+01|7.40 E+04
BY-106| 1.46 |[13.47] 49.6 | 3.16 | 45.38| 4.05 |1.20 E+02]3.11 E+05

*Data reproduced from Grigsby 1992
NA = not available.
TOC = total organic carbon.

2.0 DESCRIPTION OF ACTION

2.1 GENERAL INFORMATION

The WHC Waste Stabilization and Isolation Program requires the removal of
supernate and drainable interstitial liquid from solid wastes in SSTs. This
is accomplished by salt well pumping using jet pumps. The pumped 1iquid waste
is transferred to double-contained receiver tanks (DCRT) at low pumping rates.
The Tiquid accumulated in the DCRT is eventually transferred to double-shell
storage tanks or is sent into the waste concentration system for volume

reduction. Figure 1 provides a simplified representation of a typical Salt
Wel1-DCRT System.

' \
2.2 SYSTEM INFORMATION

In general, the process facilities and equipment needed for the interim
stabilization by salt well jet pumping of the SSTs are:

1. Single-shell waste storage tank

2. Pump pit, salt well screen, jet pump assembly, and jet pump jumper
assembly

3. Transfer piping and valve pits

4. Double-contained receiver tanks
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5. Associated instrumentation, alarms, and controls

6. Double-shell waste storage tank.

2.2.1 Single-Sheld Waste Storage Tanks

The underground single-shell waste tanks considered in this safety
assessment are two sizes. Tanks in the BX and T Tank Farms have a nominal
capacity of 530,000 gal, while the capacity of the BY Tank Farms is
750,000 gal. The tanks are constructed of reinforced concrete with a mild
steel liner covering the bottom and sidewalls. Figure 2 shows a schematic of
these two types of tanks.

!
[

A1l of the SSTs have been inactive since 1980. Therefore, no waste
transfers into the tanks included in this safety assessment have been made
since that time, and none are planned for the future. All the subject tanks

are passively ventilated through a riser with high-efficiency particulate air
(HEPA) filtration.

Temperature readings from thermocodples at various depths in the waste
are taken and recorded manually once a week. In the BY Farm, tank
thermocouples are also connected to a continuous temperature monitoring system
(CTMS). Temperatures are recorded every 15 minutes.

Various level measuring techniques are used to monitor total waste and
interstitial 1iquid levels. Tanks BY-103, BY-105, BY- 106, and BX-111 have LOW
in which a combination of neutron and gamma ray scanning is used to determine
interstitial liquid level. The waste level in these four tanks is taken
manually by tape. Tank BX-110 has no LOW and the waste level in this tank is
also read manually from tape. The other three tanks are equipped with Food
Instrument Corporation (FIC) level gauges. In Tank BX-106 the level readings
are taken manually. In tanks T-101 and T-107, the FIC gauge readings are
transmitted to an automatic data recording system.

2.2.2 Salt Well and Jet Pump

The equipmen® and installations required at the SST for jet pumping from
the salt well are: (1) a pump pit, (2) a salt well screen, (3) a jet pump
assemb]y consisting of a centrifugal pump and jet assembly, (4) jet pump
Jumpers, and (5) associated instrumentation and controls.

The dome of each SST is penetrated by several risers, one of which
protrudes into a pump pit. 4 pump pit is a concrete structure located above
the tank dome near the center of the tank. The jet pump system is housed
within the pump pit with portions of it extending down into the riser.
Figure 3 shows a typical salt well jet pump system.

The salt well jet pump system includes an 8- or 10-in.-diameter salt well
casing consisting of a salt well screen welded to schedule 40 carbon steel
pipe. The casing and screen are inserted into a 12-in. tank riser located in

the pump pit. They extend through the tank waste to near the bottom of the
tank.
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Figure 3. Typical Salt Well Jet Pump.
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The salt well screen consists of a length of 300-series, 8- to 10-in.-
diameter stainless steel pipe with screen openings (slots) of 0.05 in. A jet
assembly with foot valve is mounted to the base of two pipes that extend from
the top of the well to near the bottom of the well casing inside the salt well
screen. The salt well screen also holds dip tubes for measuring specific
gravity and weight factor of the liquid. All of the tanks included in this
safety assessment have salt well screens installed except for Tank BX-106 (Lo
1991). Since interim stabilization could be accomplished in that tank by
pumping off the 15,000 gal of supernate, salt well pumping may not be
required. .

The components of the jet pump system located within the pump pit include
a centrifugal pump to supply power fluid to the down-hole jet assembly,
flexible or rigid jumpers, a flush line, and a flowmeter. The jumpers contain
piping, valves, and pressure and limit switches. Instrumentation and control
devices are also located within the pump pit. A drain in the bottom of the
pump pit empties into the tank and is normally open.

The centrifugal pump and jet assembi¥ are needed to raise the
interstitial 1iquid from the salt well screen into the pump pit, nominally a
40-ft elevation rise. The centrifugal pump, rated at approximately
30 gal/minute at 30 psig, pressurizes power fluid to the jet assembly located
in the salt well screen. The power fluid passes through a nozzle in the jet
assembly and acts to convert fluid pressure head to velocity head, thereby
reducing the pressure in the jet assembly chamber. The reduction in pressure
allows the interstitial liquid to enter the jet assembly chamber and mix with
the power fluid. Velocity head is converted to pressure head above the
nozzle, l1ifting power fluid and interstitial liquid to the pump pit. Pumping
rates vary from 0.05 gal to about 4 gal/minute.

Raw water is used to fill the salt well jet pump system loop and prime
the pump for operation. A recirculation loop permits the prime on the pump to
be maintained at very low pumping rates. The energy produced by the pump's

operation can heat the recirculated liquid about 30 °F above tank
temperatures.

Important instrument and control systems at the tank associated with salt
well pumping ificlude: (1) leak detection; (2) jet pump system controls,
including 1imit switches and safety interlocks; and (3) weight factor and
specific gravity measurement.

Leak detection is provided in each pump pit in the salt well system.
Leak detection in a single pit is interlocked to shut down the pump in that
pit as well as all pumps on the same manifold. A flashing 1ight and an
audible alarm, located on top of the pump control station outside the pump pit
area, alert tank farm operators to the shutdown condition.

Up to four salt well pumps are connected by manifold to a common waste
transfer line. The pumps are interlocked to provide safe and orderly shutdown
of the group in the case of an unplanned event. The interlocks that shut down
the pumps include: (1) loss of pump outlet pressure, (2) excess pressure in
the flush leg, (3) high pressure in the circulation loop, (4) leak detection
in the pump pit, (5) area radiation detection, (6) leak detection in a DCRT,
and (7) OCRT at maximum operating level.
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Dip tubes, extending into the liquid waste through the salt well casing,
are used to measure the weight factor and specific gravity. From these
measurements the liquid level in the salt well screen is determined.

Controllers are set to control the liquid level a fixed amount above the jet
intake.

‘e
2.2.3 Transfer Piping and Valve Pits

Transfer lines designated for transfer of ﬁaste from the BX, BY, and
T Tank Farms to the double contained receiver tanks are direct buried lines
with 3 ft of ground cover to provide shielding. These lines are carbon steel

welded pipe, 1 to 3 in. in diameter. A1l transfer lines are sloped for
drainage. '

The design 1ife of all salt well pumping transfer lines is five years.
They are now more than 10 years old. Therefore, the lines must be pressure
tested before use and every six months dgzing use to ensure against leaks.
The requirement is that the lines must ha¥e been tested within the six-month
period prior to their use. Procedure T0-140-170 (WHC 1990) describes the
method of pressure testing. '

Flow from the tanks to the receiver tank is routed through a valve pit.
There the flow from the sending tanks' transfer lines is routed through a
manifold to the receiving tank line by a series of valves and jumper
connections. Two- and three-way valves are built into each jumper to divert
the flow where needed. Valve pits are concrete boxes with heavy cover blocks.
Leak detection in the valve pit is interlocked with corresponding pumps.

A drain line in the valve pit connects to a flush pit.

2.2.4 Double-Contained Receiver Tanks

Salt well waste From the BX and BY tank farms will be accumulated in DCRT
BX-244. The salt well waste from the T Tank Farms will go to the TX-244 DCRT.

The BX-244 and TX-244 DCRTs are 25,000-gal cylindrical tanks. The tank
is positioned with its axis horizontal in the lower section of a reinforced
concrete vault. Above the tank vault, and connected to it, are a pump pit and

a filter pit. An instrument enclosure is also above the tank vault but not
connected to it.

The pump pit contains transfer and agitator pumps and jumper connections
to the transfer lines and valves. The filter pit contains a ventilation
system equipped with HEPA filters. The tank vault contains the receiver tank
and a sump well. Associated instrumentation is contained in the

instrumentation pit. Figure 4 shows the typical arrangement of the receiver
vessel in its vault.

The ventilation system maintains the receiver vessel and annulus under
negative pressure with respect to the atmosphere to prevent the release of
radioactive materials in case of a tank breach. Supply air is taken into the
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Figure 4. Receiver Vessel, Typical Configuration.
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tank annulus through a roughing filter and a HEPA filter. The exhaust system
pulls air from the annulus and the inner tank through a roughing filter and
two stages.of HEPA filters.

Safety considerations and controls on the ventilation systems provide
dampers and valves for regulation/isolation, measurement of differential
pressure across the filters, continuous radioactive particulate monitoring and

record sampling of exhaust air, and continuous flow measurement of exhaust
air,

Leak detectors in DCRT sumps are interlocked with the primary pumps to
shut down in the event of a leak in the DCRT. Leak detectors are also
installed in the filter pits.

To minimize the precipitation of solids from liquor in the piping
systems, the capability of water dilution is provided in the DCRTs. In
TX-244, rotating spray nozzles are installed inside the tank to aid in tank

flushing. Also, sluice jets and flow from a pump agitator provide a means to
resuspend solids.
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3.0 IDENTIFICATION OF HAZARDS

A complete assessment of the safety of interim stabilizing the
ferrocyanide tanks must examine two different sets of potential hazards:

« The hazirds that could result from the change in tank contents
because of interim stabilization, especial]y the removal of
significant liquid volumes :

e The hazards presented during the activities involved in the interim
stabilization process (e.g., jet pumping, transfer to a DCRT).

This safety assessment examines the stdte of the tanks' contents after
significant volumes of liquid are removed by interim stabilization. The
effect of reducing the total amount of moisture in the tank on the potential
reactivity of the ferrocyanide-bearing portion of the tank is examined.

Safety analysis of the interim stab# ization process for SSTs, in
general, is documented in various safety.analysis reports (Hanson 1980 and
Hanson 1981). In addition, a safety study to evaluate the adequacy of the
existing safety envelope for the interim stabilization of eleven tanks not on
a watchlist has been conducted (Stahl 1992a). That safety study included an
independent identification of the hazards of salt well jet pumping activities

for SSTs in general and ident!fied some hazards that warranted additional
analysis.

Since the potential hazards identified in those documents were judged to
encompass the hazards of pumping ferrocyanide tanks, no new hazards
identification was performed for this safety assessment. The potential
hazards were examined to determine whether additional risks could exist
because of the characteristics of the ferrocyanide tanks' contents.

3.1 POSTSTABILIZATION STORAGE HAZARDS

The hazard of concern for continued storage of the waste in the
ferrocyanide tanks after interim stabilization is release of radiocactive
material during a pressurization of the tank caused by an energetic reaction
of some of the tanks' contents. Assessing the safety of storage after
stabilization requires determining whether removing significant volumes of

tank 1iquor induces changes in the tanks' contents that make the conditions
for energetic reaction more likely.

3.1.1. Ferrocyanide Reactions

The master logic diagram used for hazards assessment of interim
stabilization (Coles 1992) identifies three conditions that must be

simultaneously present for a release caused by a ferrocyanide/nitrate
explosion to occur. They are as follows:

¢ Ferrocyanide and oxidant must exist in sufficient concentrations to
be reactive
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¢ Moisture associated with the ferrocyanide sludge must be
insufficient to quench a reaction

e The energy balance of the reactive region must be such that
temperatures high enough to initiate a reaction can be reached.
‘4

A discussion of the margins for safe storage with respect to each of
these conditions follows. The effect interim stabilization is expected to
have on each of these three conditions is discussed in Section 4.

3.1.1.1 Ferrocyanide/Nitrate Content. Ferrocyanide can be oxidized by
nitrate in reactions that give off energy. The ferrocyanide sludges are known
to contain excess nitrate. Under the proper;conditions, this combination can
react energetically. Of concern for the storage of wastes is the potential
for a propagating reaction; that is, one that, once initiated, could release
enough energy to heat the surrounding material to its ignition temperature.
Tests on oxidant rich mixtures of fervrocyanide and nitrate/nitrite have placed
tge on;et temperature of an energetic progagating reaction at about 285 °C
(540 °F). “ '

Based on the results of these analyses, the theoretical range of
combinations of ferrocyanide and nitrate oxidant, water and other inert
compounds for which a propagating reaction is thermodynamically possible was
calculated (Grigsby 1992). The results show that for mixtures with
stoichiometric ferrocyanide/nitrate mixtures (1 mol ferrocyanide:6 mol NaNO

)
less than 9 wt% of the total, a propagating reaction will not occur. This 15
taken as a conservative bound for safe storage.

Testing of waste simulants indicates that propagating reactions do not
occur until higher ferrocyanide concentrations than those indicated by
theoretical model are reached (Fauske 1992). Preliminary results of thermal
testing of actual waste from Tank C-112 showed very 1ittle exothermic
activity. Tank C-112 sludge is expected to contain a higher ferrocyanide
concentration than the tanks addressed in this safety assessment, because it
was formed by the process (In-Farm) that resulted in highest ferrocyanide
concentrations. Therefore, using the results of the theoretical model to
bound safe. concentration is conservative.

Because the &xact quantities and distribution of the ferrocyanide in the
tanks are considered uncertain, a factor of safety of 3 is applied to the
assumed maximum tank concentrations. Use of this factor acknowledges that
uneven vertical distribution of the ferrocyanide through the sludge layer may
exist. The factor of three was chosen because it is known that, for U Plant
campaigns, the ferrocyanide added to the various batches was either 0.0025 mol
or 0.005 mol. Allowing for the presence of more or less other precipitates
that contribute to the volumes of the settlea sludge and for variances in the

settling characteristics of different batches a factor greater than two was
chosen.

Therefore, if three times the mass of stoichiometric ferrocyanide/nitrate
is less than 9% the mass of the sludge, the tank is considered safe for
storage from the perspective of ferrocyanide reactivity. This is equivalent
to all the ferrocyanide being concentrated in 1/3 of the sludge volume along
with enough nitrate to allow it to react completely.
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3.1.1.2 Moisture Removal. The primary effect of interim stabilization will
be the removal of water from the tank. Most of this volume is associated with
the saltcakes above the sludges. The effect of dewatering the sludge that
contains ferrocyanide must be examined from the standpoint of the reactivity
of the remaining mixture. Results of thermal analysis of waste simulant
flowsheet sludges.indicate that materials containing greater than 15% water by
weight will not support a propagating reaction (Fauske 1992).

3.1.1.3 Thermal Response. The drying of the saltcakes is expected to
increase their thermal resistivity. This could affect the ability of the tank
to cool itself and possibly lead to increased temperatures in the sludge. A
decrease in the heat load of the tank through reduction of the heat source
with the pumped liquor would be expected to partially offset this effect.
However, in the ferrocyanide tanks, the radioactive cesium associated with the
sludge layer is expected to remain chemically bound with the ferrocyanide.
Therefore, '“'Cs removal by pumping is expeated to be small (about 5% of the
total tank heat load based on supernate sample analysis).

As indicated above, the testing of pare ferrocyanide/oxidant mixtures
found the temperature for thermal runaway:to be 285 °C (540 °F). However,
previous safety assessments on ferrocyanide tank activities assumed a minimum
reaction temperature of 200 °C (390 °F). This is the temperature at which
early testing of stoichiometric ferrocyanide/nitrate mixtures showed some
exothermic behavior. For purposes of this assessment, the lower temperature
will continue to be taken as a bounding temperature for safe waste storage.

' 3.1.2 Nuclear Criticality

Previous safety analysis reports for salt well jet pumping the SSTs have
classified the potential for nuclear criticality in a tank as an incredible
event. Analytical results from tank core samples consistently show Fissile
material concentrations at least an order of magnitude lower than the 1 g/L
allowed by the criticality prevention specification. Nevertheless, concerns
about the effect of removing some of the 1iquid moderator by punping have led
to the requirement that further pumping to achieve interim stabilization of
$STs will not occur until these effects have been evaluated (Gerton 1992).

' LY
3.2 HAZARDS DURING SALT WELL PUMPING FERROCYANIDE
WATCHLIST TANKS

A safety study was conducted by WHC to assess the adequacy of existing
safety analysis for interim stabilization of tanks by salt well jet pumping
(Stahl 1992a). That study included a new hazards assessment (Coles 1992),
using a method different from that used in the existing safety analysis
reports. The object of the new hazard assessment was to ensure that important
hazards associated with the process had been identified.
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The study determined that the large majority of hazards had been
adequately bounded by existing safety analysis or were judged to be not
credible. Five hazards remained, however, that required further detailed
accident analysis. They were as follows:

* Breach of waste confinement piping or equipment in SST pump pits,
DCRTs, or, valve pits, resulting in a Tiquid spray

e Equipment fires in a SST or DCRT

¢ Hydrogen accumulation in DCRTs
o Waste stability following mistransfers
e Waste transfer line leaks/breaks. /

The risk associated with each was quantified for a particular set of
eleven tanks not on a watchlist located in three tank farms: S Farm, T Farm,
and U Farm. These risk analyses were examjned for this safety assessment for
ferrocyanide tanks to determine whether their results bounded the risk from
the same hazards in the ferrocyanide tankssunder consideration for interim

stabilization. The analyses and their applicability to the ferrocyanide tanks
are discussed in Section 4.2. v

4.0 HAZARD ANALYSIS

4.1 POSTSTABILIZATION STORAGE

Evaluation of the safety of storage in the ferrocyanide tanks after
pumping focuses on the changes in the ferrocyanide sludge layer that might be
expected as a result of interim stabilization. For reasons discussed in the
following sections, it is anticipated that interim stabilization of all the
tanks can be completed without changing the ferrocyanide content and moisture
content of the sludge layer. In the tanks with significant saltcake
overburden, a temperature rise (<30 °F) in the sludge can he expected.

However, temperatures are expected to remain below 160 °F, well below the
ignition temperature.

4.1.1 Ferrocyanide/Nitrate Concentrations

The best available estimates of the ferrocyanide inventories and
ferrocyanide sludge volumes in these tanks come from a model that was based on
the records of the ferrocyanide scavenging campaigns (Borsheim }%91)- The
model provides estimates of the quantities of ferrocyanide and '*'Cs and
volumes of sludge that were in each tank at the end of the ferrocyanide
scavenging campaign. These values were adjusted to account for subsequent
transfers of ferrocyanide sludge between tanks. If it is assumed that the
saturated saltcake from the concentration process did not mix appreciably with
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.

the ferrocyanide layer, diluting it with respect to the ferrocyanide

concentration, then the composition of the sludge can conservatively be taken
to be the same now as it was then.

The tank liquors to be removed by salt well jet pumping are not expected
to remove appreciable amounts of ferrocyanide from the siudge. The majority
of liquor that drains into the salt well is from the s»'te-":

Liquid samples from three BY tanks show cyanide ‘2. . . _.ntrations
at 7, 14, and 45 ppm (see Table 1). No specific chem - o for
ferrocyanide ion in the samples has been performed. H. .suming that

the cyaqide is all derived from ferrocyanide present in ..2 ..aple, the
Fe(CN),” concentration in the liquor samples would be between 9 and 60 ppm.
For the tank with the greatest amount of pumpable liquor, the maximum amount
of ferrocyanide removed would be less than 100 g or about 0.5 mol. Therefore,
the analysis of the state of the waste remaining in the tanks after pumping
assumes that all the ferrocyanide remains in the sludge layer in the tank.

Table 2 lists the ferrocyanide tanks/requiring interim stabilization with
an estimation of the bulk ferrocyanide cancentration in the sludge layer. The
table gives values for sludge with assumed 40 wt% water and for dry sludge.

The ferrocyanide content and sludge volumes were based on the historical model
discussed above. Other assumptions used for the calculations are that the
ferrocyanide is Na,NiFe(CN),, the most abundant ferrocyanide species in the
tanks, and that the sludge denSIty is 1,500 kg/m’. The density value is

consistent with values determined from sludge samples taken frea TY Tank Farms
(Grigsby 1992).

Table 2. Bulk Ferrc 'a and Oxidant Concentrations in Tanks
ing Stabilization.
Tank cFoenrcreoncgraantiidoen NaZNiFe(CN)G%* 6 NaNO,
(WE%) (wt%)

40% Water Dry 40% Water Dry
BX-106 0.18 0.3 0.47 0.8
BX-110 0.03 0.05 0.08 0.13
BX-111 0.08 0.14 0.21 0.4
BY-103 1.8 2.9 4.6 7.6
BY-105 0.94 1.6 2.5 4.1
BY-106 1.7 2.8 4.4 7.4
T-101 0.05 0.09 0.14 0.2
T-107 0.13 0.22 0.35 0.6
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The history of ferrocyanide campaigns and waste transfers indicates that
tanks BX-106, BX-110, BX-111, and T-101 probably do not contain appreciable
amounts of ferrocyanide and were placed on the watchlist on the basis of
inaccurate inventory data. For these tanks, the calculations of sludge
contents assumed 1,000 mol of ferrocyanide in the tank, the minimum amount
that is the basis for watchlist status.

‘4

If the dry ferrocyanide/oxidant estimates a?e multiplied by a factor of
three to allow for uncertainties in the inventory model or for possible uneven
distribution of ferrocyanide in the sludge, five of the tanks (BX-106, BX-110,
BX-111, 7-101, and 7-107) still fall below the maximum concentration limit of
9 wt% discussed in Section 3.1.1.1. :

/

.

4.1.2 MWMoisture Removal

Sample analyses of tanks containing ferrocyanide in the TY Tank Farm
indicate that the minimum water content of the sludge was about 40 wt%
(Grigsby 1992). These analyses were made/in 1985, about two years after the
tanks were interim stabilized by salt well jet pumping. Analysis of waste
simulant mixtures made up in the laboratory using the original scavenging
recipes confirms that the moisture content of the sludges remains high
(>60 wt% for U Plant materials) after compaction by centrifuge to simulate
long-term settling (Bechtold 1992).

The volumes of liquor expected to be removed by pumping are calculated
based on an assumption that 12.5% of the sludge volume contains free liquid
that will drain. An additional assumption is that there is a 2-ft liquid heel
at the tank bottom that is held in the sludge by capillary forces. Estimation
of expected capillary hold-up height based on average measured surface median
particle size diameters of ferrocyanide sludge samples (Grigsby 1992) indicate
that for ferrocyanide sludges, the expected capillary height is greater than
the 2 ft generally assumed for Hanford Site tank sludges. Hydraulic testing
of waste simulants (Wong 1992) indicates particle sizes less than 60 microns
for U Plant simulants, with 97% of the mass less than 2 microns in diameter.
The material was found to have coefficient of permeability of 5.1 x 10°® cm/s.
These properties are those typically measured in silts and clays. Therefore,

the liquid is expected to be undrainable for the sludge heights observed in
any of these eight tanks.

In fact, ferrocyanide tanks that have already been salt well jet pumped
to meet the low pump flow criterion show interstitial liquid levels
substantially greater than the expected 2-ft capillary heel (Klem 1990).

Table 3 shows the expected ferrocyanide sludge heights (Borsheim 1991) and the
measured interstitial liquid levels in the waste remaining in the ferrocyanide
tanks that have been jet pumped.
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Table 3. Ferrocyanide Sludge Heights and Interstitial Liquid Levels in
Previously Stabilized Tanks.

Tank Sludge height Interstitial quuid Liquid height above

(in.) level (LOW) (in.) (below) sludge (in.)
BY-101 ‘o <12 59 to 67 47 to 55
BY-104 102 80 to 84, (18 to 22)
BY-107 65 61 to 67 (2) to 4
BY-110 89 71 to 74 (15 to 18)
BY-111 12 48 to 82 36 to 70
BY-112 8 34 tp 37 26 to 29
TX-118 <12 53 to 58 41 to 46
TY-103 72 49 to 59 (13 to 23)

J

A1l the tanks show interstitial liquid levels greater than 2 ft. In the
tanks where the remaining interstitial liquid is all in the sludge layer, the
minimum liquid level is about 4 ft. In all cases where the interstitial
liquid level is below the sludge level, it is less than 2 ft below it.
Therefore, if jet pumping is continued until the low pump flow criterion is
reached, it is expected that most, if not all, of the ferrocyanide remaining
in the tanks following salt well jet pumping will be saturated with liquor.

Table 4 lists the ferrocyanide tanks that are candidates for interim
stabilization with the estimated sludge height for each and an estimate of the
amount of sludge that would be less than saturated if a 2-ft and a 4-ft
capillary b2el is assumed.

Table 4. Anticipated Unsaturated Sludge Volumes
. Following Stabilization.

Volume of sludge not saturated
Tank Sludge height (kgal)
v (in.) | 2-ft capillary 4-ft Capillary

. heel heel
BX-106 <12 0.0 0.0
BX-110 <12 0.0 0.0
BX-111 <12 0.0 0.0
BY-103 84 165 99
BY-105 42 50 0.0
BY-106 90 182 115
T-101 <12 0.0 0.0
T-107 84 165 99
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The tanks that would be left with a portion of the sludge layer less than
saturated if a 4-ft capillary heel is assumed are BY-103, BY-106, and T-107.
It is expected, from the evidence discussed above, that the sludge above the
interstitial lTiquid level will still contain at least 40% moisture. However,
if an extra measure of conservatism is desired, the pumping could be halted
sometime before the top of the sludge is reached. The interstitial liquid in
the sludge would be within the 50,000-gal limit irequired for interim
stabilization. '

4.1.3 Ferrocyanide Sludge Temperatures

The temperature histories of ferrocyanZde tanks that have been interim
stabilized by salt well jet pumping indicaté that significant long-term
temperature rises have not occurred as a result of jet pumping (Kimura 1990).
Table 5 1ists the ferrocyanide tanks that have been interim stabilized by salt
well jet pumping with maximum annual tank-temperatures before and after jet
pumping. The shaded areas indicate the year that jet pumping was completed.
The values in the table are from manual thermocouple readings taken monthly

before 1990 and weekly thereafter. - ¥
Table 5. Temperature History &f Stabilized Ferrocyanide Tanks.
Tank Highest yearly temperatures (°F)

'80 |'81 |'82|'83 |'84 |'85 {'86 |'87 |'88 |'89 ['90 |'91]'92
BY-101 75 |96 |72 |84 ' 76 |76 |75
BY-104 170 |145 |164 | 145 168 1145 |149 [136 |148 |130 [129]129
BY-107* _ 86 |94 |97
BY-108 117 |96 |119]118 103 {10292
BY-110 - 1139 |132 |118]147 |148 145 1139 |133 |136 {135 (120122
BY-111 87 |83 |87
BY-112 93 84 |82 |83
TX-118 718 |78 |77
Ty-101 . |80 |62 68 |79 71 |71 |71
TY-103 69 |75 65 69 |69 |67

Shaded areas indicate the year the tank was jet pumped.
*Tank BY-107 was jet pumped in 1979.

The two tanks with highest temperatures, tanks BY-104 and BY-110, are
also the tanks for which periodic temperature data, recorded over the years
before and after jet pumping, are available. Temperature plots over time for
these two tanks are shown as Figures 5 and 6 for a thermocouple within the
sludge layer (2.3-ft elevation). Both tanks have an overlying saltcake layer.
In both cases there is a continual downward trend in temperature consistent
with the decrease, from nuclear decay, of the major heat sources in the tank.
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Figure 5. Tank 241-BY-104 Temperature.
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Figure 6.

Tank 241-BY-110 Temperature.
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Table 6. Summary of Conditions in Tanks After Stabilization.

Tk |Ferrocyanide/nitratel UL I, | EONe 200 . not
1iquid possible

BX-106 Yes Yes Yes
8Xx-110 Yes Yes Yes
BX-111 Yes AjVes Yes
8Y-103 No No Yes
BY-105 No " Yes Yes
BY-106 No !/ No Yes
T-101 Yes ;  VYes Yes
T-107 Yes : No Yes

J
A high degree of conservatism has beén built into the criteria. This is
to provide a safety envelope large enough to bound the uncertainties in the
state of the tanks arising from uncertiinties in tank inventories and

distribution of components in the sludge layer. The conservative aspects of
the criteria are reiterated below.

1. The criterion for ferrocyanide/oxidant concentration is based on a
very conservative thermodynamic analysis. Thermal testing of actual
tank sludge samples would give a more realistic estimate of actual
maximum safe concentrations. If the factor of safety applied to

tank inventories were removed, all the tanks would fall below the
criterion limit.

2. The requirement for saturation of the sludge ignores the confidence
provided by sample data and testing of waste simulant materials that

the sludges retain at least 40 wt¥% moisture without heat input
sufficient to release it.

3. ‘The“chgice of 200 °C as the maximum allowable temperature for the
sludge is very conservative because testing on dry waste simulants

shows that propagating reactions require much higher initiating
temperatures.

4. Each of the three criteria, taken separately, should be enough to
ensure against an energetic reaction. The requirement that a tank

meet at least two of the criteria provides an extra margin of
safety.

It can be seen from the table that tanks BX-106, BX-110, BX-111, BY-105,
T-101, and T-107 fall within the established criteria and can be considered
safe for pumping. Tanks BY-103 and BY-106 can be brought within the margins
if pumping is stopped when the interstitial liquid level reaches the sludge
height. This would leave maximum drainable liquid in the tanks of 18,000 and
20,000 gal respectively (assuming the drainable liquid vclume fraction of the
sludge is 0.125). These volumes are well within the established criterion
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(less than 50,000 gal drainable interstitial liquid) for declaring a tank
interim stabi]ized

Therefore, it is recommended that jet pumping on these two tanks be
stopped when the interstitial liquid level, as measured at the LOW, is at the
calculated sludge height. If evidence from the hydraulic testing of waste
simulants and sampling of previously stabilized tank sludges provide greater
assurance of the intrinsic ability of the ferrocyanide sludges to retain well
above 15 wt¥ water, this recommendation can be relaxed.

4.2 HAZARD ANALYSIS FOR INTERIM STABILIZATION&ACTXVITIES

The Safety Study of Interim StabrfGZat1on of Nonwatchlist Single
Shell Tanks (Stahl 1992a) identified safety issues already adequately
evaluated in previous safety documentation for SSTs as well as other new
issues that require further action to support an educated decision on the
safety of interim stabilization activitieg. The approach used in conducting
the safety study was to evaluate the adequacy of applicable existing safety
studies ard identify and determine the sjGnificance of hazards associated with
the pumping process. Detailed accident analysis was performed and conclusions
derived regarding the risk from stabilfzing a specific set of tanks not on a
watchlist. Recommendations for improved controls were formulated with the
consideration given to the hazards and existing controls and risk acceptance
evaluation results.

The facilities and equipment included in the study were those associated
with the SSTs, the salt well jet pump equipment and jumper assemblies, pump
pits, valve pits, DCRT, waste transfer line piping and associated
instrumentation, alarms, safety interlocks, and control equipment. Processes
and controls evaluated included those associated with the interim
stabilization process preparation, startup, pumping, and postpumping
monitoring. Waste stability issues were also evaluated as they apply to tanks
not on a watchlist, facilities, and equipment. The watchlist issues of
flammable gas generation, high heat, organics, ferrocyanide, and criticality
were evaluated for their potential applicability to the wastes within the
designated or inadvertent receiving vessels,

‘4

4.2.1 Application of Pumping Study to Ferrocyanide Tanks

The eight ferrocyanide watchlist SSTs (241-BX-106, -110, -111; 241-BY-
103, -105, -106; 241-T-101, -107) proposed for interim stabilization are in
three tank farms; BX Farm, BY Farm, and T Farm. A waste transfer procedure
specific to the tank farm to be pumped will have to be available before
initiation of pumping the specified tanks in BX, BY, and T Tank Farms. For
the study of tanks not on a watchlist, these procedures were not available
and, therefore, the study (Stahl 1992a) assumed that the routes used would be
similar to the routes presently defined in the Single Shell Tank Leak
Emergency Response Guide. (Lo 1991)

Since the emergency response guide describes pumping routes for all SST
farms including the BX, BY, and T farms, it is expected tiat pumping routes
for the watchlist and nonwatchlist tanks will be simiiar and that the
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facilities and equipment included in the nonwatchljist study are, therefore,
representative of pumping watchlist tanks.

Furthermore, the master logic diagram (MLD) for the tanks not on a
watchlist (Coles 1992) considered airborne releases from ferrocyanide
explosions outside the SSTs. It hypothesized that without comprehensive
physical sampling‘of the tank waste there is some uncertainty about the makeup
of the waste and, therefore, it can be assumed explosive substances can exist.
However, the possibility of ferrocyanide explosion was discounted since waste
material hot spots were not considered .redible outside the SSTs and “he
moisture content inside the DCRT would be too high. (Stahl 1992b)

Since the safety study of the tanks not on a watchlist concludes that a
ferrocyanide explosion is incredible (<10°® bvents/year) outside a SST even
when a potentially explosive substance exists in the tank, the same conclusion
is applicable to the ferrocyanide tanks. [n addition, analyses of supernate
samples from the BX and BY tanks (see Table 1) indicate very low potential for
significant ferrocyanide content of the pumped liquor. Therefore, the
potential for an explosive ferrocyanide wixture outside the tank is
eliminated. ' .

4

o'JA
4.2.2 Analysis of Special Hazards Identified by Safety Study

The risk assessment and accident consequence analysis for the special
hazards identified in the Safety Study of Interim Stabilization of
Nonwatchlist Single Shell Tanks (Stahl 1992a) were examined for their
relevance to the ferrocyanide tanks. A discussion of each follows.

Spray Leak--The event analyzed was a spray leak from a breached jumper
connector in a DCRT pump pit. The most significant factor contributing to
potential consequences from the leak was determined to be the possibility of
the breach occurring while a cover block was not in place. The frequency of
this event was evaluated as 0.011 events/year for the 244-TX DCRT. The
frequency for 244-BX is expected to be the same because the DCRT
configurations are the same.

The maximum dose consequences for a spray leak while the cover block was
not in place wera found for the U Farm. The consequence was 13.0 rem
effective dose equivalent (EDE) to the onsite individual and 5.4 x 10°? rem
EDE from inhalation offsite. The onsite dose was reduced to insignificant if
the cover block was assumed to be in place to contain the leak.

The source term for the dose consequence analysis is based on the
radionuclide content of the pumped liquor. The values used for the analysis
of the U Farm tanks are greater than those determined for the supernate
samples from the ferrocyanide tanks. Therefore, the risk analysis for a spray
leak event during pumping of one of the eight ferrocyanide tanks is bounded by
the analysis performed to evaluate this event for tanks not on a watchlist.

Equipment Fire--Event tree analysis demonstrated that end-state
conditions resulting from equipment fires were bounded by existing safety
analysis. Examination of other fire related events in SSTs and DCRTs led to
the conclusion that none were credible. It is concluded that existing safety
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analysis bounds the risk and consequences for equipment fires in the
ferrocyanide tanks.

i --The evaluated frequency of a fire or
explosion because of hydrogen accumulation in a DCRT was the same,
0.34 events/year, for all DCRTs considered. Therefore, it is not expected to
be different for the tanks considered in this sgfety assessment.

The dose consequences from a hydrogen explosion in the 244-TX DCRT were
0.23 rem EDE onsite and 3.3 x 10°* rem EDE offsite. Since the configuration
of the 244-BX DCRT is the same as the 244-TX DCRT, the analysis is valid for
the ferrocyanide tanks covered in this study, with only the source term
differing. j

The source term is determined by the hydrogen generation rate and the
concentration of radionuclides in the matefial released from the tank. Both
of these factors are a function of the radionuclide content of the liquid
contents of the tank. Therefore, the congequences of a hydrogen explosion in
the DCRT for the eight ferrocyanide tanks are expected to be lower than those
calculated for the tanks not on a watchlj¥t because the radionuclide content
of the pumped 1iquor is lower for the ferrocyanide tanks.

--The safety study for stabilization of tanks not on a
watchlist concluded that there is no increase in risk or any dose consequences
expected as a result of inadvertent addition to a tank because of mistransfer
or drainback during pumping. The same is expected to be true for the

{errocyanide tanks because no appreciable ferrocyanide is present in the
iquor.

Waste Transfer Line Leaks/Breaks--The frequency and consequences of leaks
to the ground from transfer line breaks during pumping were calculated for the
tanks not on a watchlist. The frequencies for the maximum release from
pumping the BX and BY tanks are expected to be similar to those in the T and

U farms. The consequénces are bounded by those analyzed because of the lower
source term.

Consequently, stabilization of the ferrocyanide watchlist tanks by jet
pumping is Jjudged to be adequately bounded by the existing safety analysis and
the safety study for stabilizing tanks not on a watchlist.

5.0 CONSEQUENCES OF ACCIDENTS

No new accident consequences were calculated as a result of this safety
assessment. Consequences of likely accident scenarios during the jet pumping
process have been calculated as part of other safety analyses (Hanson 1980,
Hanson 1981, and Stahl 1992a).

It is judged to be extremely unlikely that all the conditions required
for propagating an energetic ferrocyanide reaction exist simultaneously in any
of the ferrocyanide tanks addressed in this safety assessment. Salt well jet
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- pumping is not expected to increase the likelihood of the event because
changes in the composition of the ferrocyanide sludge are not expected.

" 6.0 CONTROLS

Procedures and operation 1 safety requirements for interim stabilization
of SSTs are in place. Salt well jet pumping of the tanks will not be
performed until the administrative hold imposed by the JCO for the nuclear
criticality USQ is 1ifted.

The Safety Study for Interim Stabiliza4ion of Nonwatchlist Tanks (Stahl
1992a) identified two accident scenarios, spray leaks and DCRT hydrogen
accumulation, for which the potential dose' consequences to onsite personnel
exceed risk comparison guidelines. That document recommended controls that
would reduce the consequences to acceptalfle levels. Those contrels shall be

required for interim stabilization activities in the ferrocyanide tanks. They
are as follows. - ¥

e Ensure that all cover blocks”are in place on all facilities
(including SST pump pits, valve pits, and DCRTs) before initiating
pumping and that no cover blocks are removed until pumping through
the affected facility is shut down. Ensure that cover blocks are

properly reinstalled after maintenance activities before pumping is
resumed.

e Ensure that DCRT ventilation systems are operational and continually
operated at a flow rate great enough to ensure complete mixing in

the freeboard space during all waste transfers and retentions in the
affected DCRT.

A control is required to preserve the conservatism of the analysis of the
potential hazard posed by the reactivity of the tank contents.

* For tanks BY-103 and BY-106 monitor liquid level at the LOW and
discontinue pumping when the interstitial liquid level reaches the
sludge devel. IFf future testing of waste simulants and tank samples
provides more confidence in the capability of the ferrocyanide
sludge to retain significant moisture, or that the sludqge in these
tanks is nonreactive, this requirement may be relaxed.

Additional controls imposed by previous safety assessments for
ferrocyanide tank activities shall be followed (Farley 1992). These controls
apply whenever tank confinement is opened to the atmosphere (e.g., opening a
riser or uncovering the pump pit for pump installation or maintenance). The
controls address potential hazards to workers presented by fiammable or toxic
gases that might be present in the tank atmosphere.

e Before salt well pump installation in a ferrocyanide tank, the tank
vapor space gases shall have been sampled and analyzed to determine
toxic and flammable constituents. Standard tank farm methodology
shall be used as defined by the Industrial Hygiene and Safety
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organization. The sampling procedure must have occurred within a
year prior to pump installation.

o Contamination control shall be provided around the pump pit or

opened riser. The means of contamination control shall be specified
by a He3lth Physics Tachnician.

[
* Personnel breaking confinement shall be on supplied fresh air.
Personnel within 28 ft of an open riser or other release point shall
be supplied fresh air. Respiratory protection for other personnel

in the tank farm will be as specified by the Industrial Hygiene and
Safety organization.

e Before opening the pump pit or an§ riser, combustible gas shall be
measured at the HEPA exhaust. After the bolts holding the riser
flange are loosened enough to tgke a gas sample from the riser, but
before complete removal of the riser cover, another gas sample shall
be taken at the top of the risgr. After flange cover removal, 2
sample shall be taken in the tank vapor space below the riser. This
shall be done with an Industrifl Scientific Model MX241 or MX251 (or
equivalent) flammability meter calibrated on a methane standard. If
the combustible gas level is greater than 20X of the lower
flammability Vimit (LFL) at any of the three locations, pump
installation activi.ies shall not proceed.

e After riser cover or pump pit cover removal, readings for toxic gas
shall be made at the opening by a field representative from the
Industrial Hygiene and Safety organization. Readings for toxic gas
in the worker breathing zone shall also be made every 15 minutes,
whenever the pump pit or a riser is5 open. Because of the nature of
the waste in the tank, gas monitoring shall include testing for
hydrogen cyanide and hydrazine in addition to the ¢ases normally

monitored (e.g., ammonia, nitrous oxide, nitrogen dioxide, organic
vapors, hydrogen)

* The equipment installation and operation procedures (along with this
safety assessment) shall be reviewed by Radiation Protection
‘personnel to determine specific radiation protection requirements.
‘A job hazard review shall also be performed by Industrial Safety.

The controls and operating conditions discussed in this section must be
addressed in the procedures, work package, training and other appropriate
documentation, and observed in conducting the work. Preparation for interim
stabilization of ferrocyanide tanks shall include a review of this safety
assessment and other applicable safety documentation to ensure the continued
validity of the analysis in light of increased understanding of the tanks'
contents and of changes in the equipment or process.
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ENVIRONMENTAL ASSESSMENT FOR INTERIM STABILIZATION
OF EIGHT HANFORD SINGLE-SHELL TANKS CONTAINING FERROCYANIDE

EXECUTIVE SUMMARY

The proposed action involves interim stabilization' of eight Hanford
single-shell tanks (SST) that are on record as containing greater than 1,000
gram-moles of ferrocyanide. These eight tanks containing ferrocyanide that
require interim stabilization are 241-BX-106, 241-BX-110, 241-BX-111,
241-BY-103, 241-BY-105, 241-BY-106, 241-T-101, and 241-T-107.

The U.S. Department of Energy (DOE) proposes to take this action to reduce the
amount of radioactive liquids available for release to the environment from
potential tank leaks. Interim stabilization would be performed using existing
saltwell pumping systems that are in place subsequent to being recertified for
use.

Standard operating procedures for interim stabilization have been prepared and
reviewed to reflect the potential presence of flammable or explosive
ferrocyanide-nitrate/nitrite waste mixtures in the waste and other hazardous
conditions.

1.0 INTRODUCTION

DOE is responsible for the management and storage of high-level waste
accumulated as a result of the processing of defense reactor irradiated fuels
for plutonium recovery at the Hanford Site. These wastes include liquids and
precipitated solids stored in underground single-shell storage tanks which are
pending final disposition. The goal of this proposed action to interim
stabilize eight tanks containing ferrocyanide-nitrate/nitrite waste mixtures
that have not been interim stabilized, to reduce the environmental, safety,
and health risks inherent in these Hanford tanks. The highest priority for
this program is to identify a corrective action strategy for each priority
waste tank safety*issue and to mitigate known safety concerns.

The 1987 Environmental Impact Statement (DOE 1987) "Disposal of Hanford
High-Level Transuranic and Tank Wastes," (DOE/EIS-0113) projected that the
maximum foreseeable accident associated with high-level waste management
operations would be an explosion of a ferrocyanide containing high-level waste
tank. The 1987 EIS projected that such an explosion would result in a
short-term radiation dose to the maximally exposed member of the public to 200

‘. 8y definition, a storage tank is interim stabilized it if contains less than 5,000 gallons
(approximately 13,000 Liters) of supernate and less than 50,000 gallons (approximately 130,000 liters) of
drainable interstitial liquid associated with the waste solids. [f the tank was jet pumped to achieve
interim stabilization, then the jet pump flow must also have been at or below 0.05 gallons per minute before
interim stabilization criteria is met.
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millirem, and an offsite collective 70-year population dose commitment of
7,000 person-rem. Such an explosion would be expected to result in four
offsite latent cancer fatalities, the contamination of a substantial area of
land, and a significant dose to the workers. However, a 1990 General
Accounting Qffice (GAO) study (Peach 1990) estimated that the consequences of
this event could be 10 to 100 time greater than those projected in the 1987
EIS. Although the GAO study did not reach a conclusion regarding the
probability of a tank explosion, an independent DOE review panel (Kress 1990)
determined that the probability of such an explosion is low.

Commitments under the Hanford Federal Facility Agreement and Conset Order
(Tri-Party Agreement) (Ecology 1989) require that all 149 single-shell tanks
be interim stabilized by September 1996. To date, 105 of the 149 single-shell
tanks have been interim stabilized. The process is nearly completed for an
additional five tanks. Of the 24 tanks on the ferrocyanide watchlist, 17 were
either interim stabilized by saltwell jet.pumping before the Unreviewed Safety
Question was declared or were judged to contain too little free liquid to
“require pumping (administratively stabilized). To meet the Tri-Party
Agreement commitment, the safety of interim stabilizing the remaining eight
tanks containing ferrocyanide must be established.

Aside from the committed Tri-Pary Agreement schedule, DOE must be prepared to
commence pumping a tank as soon as safely possible after it has been
identified as an assumed leaker. The Single-Shell Tank Leak Emergency
Response Guide (Lo 1991) outlines actions to be taken. The ferrocyanide tanks
have been declared an Unreviewed Safety Question because their consequences
potentially exceed previously reported safety analysis and 1987 EIS
consequences.

This environmental assessment (EA) has been prepared to provide a basis for
determining whether the proposed action may have a significant impact on the
quality of the environment and to support the decision for either preparing an
EIS or issuing a "Finding of No Significant Impact" (FONSI). This EA
implements the requirements of the National Environmental Policy Act (NEPA) of
1969, the implementing regulations issued by the Council on Environmental
Quality (40 CFR Parts 1500-1508), and DOE’s NEPA regulations (10 CFR Part
1021; 57 Fedéral Register 15122, April 24, 1992).

2.0 PURPOSE AND NEED FOR ACTION

The purpose for this action is to interim stabilize and isolate eight Hanford
single-shell tanks that are on record as containing greater than 1,000 gram-
moles of ferrocyanide. This would reduce the amount of radioactive liquids
available for release to the environment from potential single-shell tank
leaks. Isolation of the tanks involves closing off all pathways by which
additional wastes could be introduced to the tanks.

The need for this action is to reduce the amount of radioactive liquids
available for release to the environment from future assumed tank leaks. As a
result, interim stabilization of the eight single-shell tanks containing

2
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ferrocyanide that have not been interim stabilized, would place the tanks in a
safe condition with minimal risk of a Tiquid leak to the environment.

3.0 DESCRIPTION, OF THE PROPOSED ACTION

The description of this action is to remove the supernate and drainable
interstitial liquid from solid wastes in eight Hanford single-shell tanks
containing ferrocyanide. This would be accomplished by saltwell pumping using
jet pumps. The saltwell jet pump system includes an 8 or 10 inch
(approximately 20 to 25 centimeter) diameter saltwell casing constructed of a
saltwell screen welded to schedule 40 carbon steel pipe. The casing and
screen are inserted into a 12 inch (approx. 30 centimeter) tank riser located
within the pump pit and suspended nearly to the bottom of the tank within the
tank waste. The saltwell screen consists of a length of 300 series 8 to 10
inch (20 to 25 centimeter) diameter stainless steel pipe with screen openings
of 0.05 inch (0.127 centimeter) provided for interstitial Tiquid to flow
through. A jet assembly, with a foot valve, is mounted to the base of two
pipes which are located inside of the saltwell screen and ixtends from the top
of the cell to near the bottom of the well casing. Also inside the saltwell
screen are specific gravity and weight factor dip tubes.

The liquid waste from these tanks would be pumped to a double contained
receiver tanks (DCRT) at low pumping rates [0.05 to about 5.0 gallons per
minute (approximately 0.2 to 19 liters per minute)]. The liquid accumulated
in the DCRT eventually would be transferred to double-shell tanks (DST), or is
sent into the waste concentration system for volume reduction (Figure xx).
Pumping f' )m the DCRT to other facilities would be the action of other NEPA
document ion.

The facilities and process equipment generally needed for the interim
stabilization by saltwell jet pumping of the single-shell tanks are:

Associated instrumentation, alarms, and controls
Double-shell waste storage tank.

1. Single-shell waste storage tank

2. Pump pit, saltwell screen, jet pump assembly, and jet pump jumper
assembly

3. Transfer'piping and valve pits

4. DCRT .

5.

6.

Prior to starting the proposed activities, gas sampling of the tank’s vapor
space would be completed to determine that no flammable gases greater than 25
percent of the respective LFLs are present using a calibrated gas flammability
meter as described in WHC 1991a.

The temperature histories of ferrocyanide tanks that have been interim
stabilized by salt well jet pumping indicate that significant long-term
temperature rises have not occurred as a result of jet pumping (Kimura, 1990).
Table TBD lists the ferrocyanide tanks that have been interim stabilized by
saltwell jet pumping with maximum annual tank temperatures before and after

3

4-53



WHC-MR-0429

jet pumping. The shaded areas indicate the year that jet pumping was
completed.

TABLE 1: HIGHEST YEARLY FECN TANK TEMPERATURES

=

Tank Highest Yearly Temperatures ¢(°F)

'80 '81 '82 | '83 — '85 '86 '87 '88 ' 89 '90 191 ‘92
101-8Y i o |m ]| 76 |76 | 73
104-8Y 170 145 164 | 145 143 ~~" ; ‘:{ ‘..f"‘ 149 136 148 130 129 | 129
107-8Y* 86 94 o7
108-8Y 17 96 119 | 118 103 102 | 92
110-8Y 139 132 118 | 147 148 139 133 136 135 120 | 122 |
111-8Y 87 a3 87
112-8Y 93 84 82 83
118-TX 100 89 . 78 78 77
101-TY 80 62 78 68 79 71 71 71
103-1Y L 69 75 65 &9 69 67

* Tank 107-BY was jet pumped in 1979.

The two tanks with highest temperatures, tanks 104-BY and 110-BY, are also the
tanks for which continual temperature data are available.

The maximum expected temperature rise in any tank due to dryout of the
saltcake can be estimated from the current steady state temperature change
across the wet saltcake and the expected change in saltcake thermal
conductivity. Of the seven tanks examined in this study, tank 106-BY has the
highest temperature as well as the greatest temperature difference across the
saltcake layer, Therefore, it is taken as the worst case tank from the
standpoint of hn&jcipated maximum temperature rise after pumping.

If the thermal conductivity of the saltcake layer is decreased by 1/2 because
of moisture removal, then the expected temperature difference across the
saltcake would be expected to double, all other parameters remaining equal.
In fact, the thermal conductivity of dry saltcake has been conservatively
estimated to be about 60% that of wet saltcake (MclLaren, 1991).

December, 1991 temperature measurements from tank 106-BY indicate that the
temperature difference across the saltcake layer 16.6 feet (approximately 5.1
meters) is about 40°F (approximately 4°C), and the maximum tank temperature is
130°F (approximately 54°C). The expected temperature difference, with the
Tower thermal conductivity, would be about 70°F (approximately 21 °C). This
translates to a maximum sludge temperature of 130 °F (approximately 54°C) plus
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30°F (approximately -1°C), or 160 °F (approximately 70°C). This is less than
half the minimum temperature of concern for a ferrocyanide propagating
reaction even given optimum ferrocyanide, oxidant and moisture content.

‘e
Neither the history of temperature response from interim stabilized
ferrocyanide tanks with saltcake layers, nor the physical response of the tank
expected from drying the saltcake, supports the proposition that pumping would
cause temperatures of concern in the ferrocyanide sludge. Therefore, it is
concluded that the likelihood of acheiving high enough temperatures to
initiate an energetic ferrocyanide reaction is extremely Tow.

3.1 Single-Shell Waste Storage Tanks: The underground SSTs considered in
this environmental assessment are two sizes. Tanks in the 241-BX and 241-T
Tank Farms have a nominal capacity of 530,000 gallons (approximately 2,000,000
liters), while the capacity of the tanks in the 241-BY Tank Farm is 750,000
gallons (approximately 2,840,000 liters).: The tanks are constructed of
reinforced concrete with a mild steel liner covering the bottom and sidewalls.

A1l of the SSTs have been inactive since 1980 and no waste transfers into the
tanks have been made since that time, and none are planned for the future.
A11 the subject tanks are passively ventilated through a riser with High
Efficiency Particulate Air (HEPA) filtration.

The temperature and waste level data in the subject tanks are taken regularly
and recorded.

3.2 Saltwell and Jet Pump: The equipment and installations required at the
single-shell tanks for jet pumping from the saltwell are: 1.) a pump pit; 2.)
a saltwell screen; 3.) a jet pump assembly consisting of a centrifugal pump
and jet assembly; 4.) jet pump jumpers; and 5.) associated instrumentation and
control.

Important instrument and control systems at the tank associated with saltwell
pumping include: 1.) leak detection; 2.) jet pump system controls including
Timit switches and safety interlocks; and 3.) weight factor and specific
gravity measuréement.

RS

Leak detection is provided in each pump pit in the saltwell system. Leak
detection is a single pit is interlocked to shut down the pump in that pit as
well as all pumps on the same manifold.

3.3 Transfer Piping and Valve Pit: Transfer lines designated for transfer of
waste from the 241-BX, 241-BY, and 241-T tanks to the DCRT are direct buried
Tines with three feet of ground cover to provide shielding. These lines are
carbon steel welded pipe. All transfer lines are sloped for drainage.

The design life of all saltwell pumping transfer lines is five years. They
are now more than 10 years old. Therefore, the lines must be pressure tested
prior to use and within the six month period previous to their use to assure
against leaks.
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Flow from the tanks to the receiver tank is routed through a valve pit. In
the valve pit, the flow from the sending tanks’ transfer lines routed through
a manifold to the receiving tank line by a series of valves and jumper
connections. Two, and three way valves are built into each jumper to divert
the flow where needed. Valve pits are concrete boxed with heavy cover blocks.
Leak detection in the valve pit is interlocked with corresponding pumps. A
drain line in the valve pit connects to a flush pit.

3.4 Double Contained Receiver Tanks: Saltwell waste from the 241-BX and
241-BY Tank Farms will be accumulated in DCRT 244-BX. The saltwell waste from
the 241-T Tank Farm will go to the 244-TX DCRT.

The 244-8X and 244-TX DCRTs are 25,000 gallon (approximately 94,600 liters)
cylindrical tanks. The tank is positioned with its axis horizontal in the
lower section of a reinforced concrete vault. Above the tank vault, and
connected to it are a pump pit and a filter pit. An instrument enclosure is
also above the tank vault, but not connected to it.

The ventilation system maintains the receiver vessel and annulus under
negative pressure with respect to atmosphere to prevent the release of
radioactive material in case of a tank breach. Supply air is taken into the
tank annulus through a roughing filter and a HEPA filter. The exhaust system
pulls air from the annulus and the inner tank through a roughing filter and
two stages of HEPA filter.

For safety operation, the ventilation system has dampers and valves for
regulation and isolation, measurement of differential pressure across the
filters, continuous radioactive particulate monitoring and record sampling of
exhaust air, and continuous flow measurement of exhaust air.

4.0 ALTERNATIVE TO THE PROPOSED ACTION
4.1 No Action Alternative

Alternatives to interim stabilization by saltwell jet pumping have been
proposed. The "no action" alternative, to permit the SST's to leak their
contents to the ghtound, is unacceptable in light of commitments to prevent
further contamination of Hanford soils.

This alternative does not satisfy the specific need for DOE action identified
in Section 2.0. DOE has determined that the risk of the No Action Alternative
would be greater than the risk of the proposed actions.

4.2 Other Alternatives

Other alternatives to saltwell jet pumping are: 1) engineered barriers around
the tanks to fix or confine the leaking wastes in a limited volume of soil,
and 2) in-tank solidification of the wastes by processes such as
glassification. The extent of technology development necessary to realize
either of these options prevents their usefulness for the near term

6
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minimization of releases to the environment. They have not been ruled out as
long term options, however. There are no other reasonable alternatives
immediately available to the proposed action.

All of the activf%ies of the proposed action are required to meet the needs
identified in Section 2.0.

5.0 AFFECTED ENVIRONMENT

The Hanford Site is 560 square miles (1,450 square kilometers) of essentially
flat to gently rolling treeless desert, although some trees are found along
the Columbia River. There are two mountains: Rattlesnake Mountain, which is
a treeless anticline, at an elevation of 3,500 feet (1,066 meters) above sea
level, on the southwestern edge of the site, and Gable Mountain, a small ridge
1,112 feet (339 meters) high, north of the 200 East Area.

The 241-BX and 241-BY Tank Farms are located in the 200 East Area of the
Hanford Site approximately 10 miles (approximately 16 kilometers) west of the
Columbia River, the nearest natural watercourse. The nearest population
center in the City of Richland, Washington, about 20 miles (about 32
kilometers) south. The 241-T Tank Farm is located in the 200 West Area of the
Hanford Site about five miles (eight kilometers) south of the Columbia River
and about 25 miles (about 40 kilometers) northwest of the City of Richland,
Washington.

The Hanford Site has a mild climate with six to seven inches (15 to 18
centimeters) of annual precipitation and occasional high winds up to 80 miles
(129 kilometers) per hour. The annual probability of a tornado hitting any
given location on the site is estimated at ten chances in one million. The
Hanford Site has low to moderate seismicity.

The proposed action would not take place on a floodplain or wetland. [t would
take place at an existing facility in a previously disturbed area. No species
of plant or animal, that is federally registered as rare, threatened, or
endangered, is known to depend on the habitats unique to the Hanford Site.

No impacts to critical habitat or environmentally sensitive areas such as
archaeological, htstorical, or native American religious sites are anticipated
(PNL 1991).

6.0 ENVIRONMENTAL IMPACTS

6.1 Routine Operations

The proposed action would not be expected to result in any radiological or
hazardous material releases to the environment. Appropriate procedures and
administrative controls would be in place prior to the proposed work to
maintain radiation exposure to onsite personnel below DOE orders and

contractor guidelines (five and one rem per year, respectively) and in keeping
with the philosophy of As Low As Reasonably Achievable. Radiation and

7
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hazardous chemical levels at the site and exposure to the workers would be
continuously monitored during the proposed action.

The radiological -dose to a member of the public from this action would be
extremely small relative to the annual dose limits set in DOE Order 5480.4
(DOE 1991a) and 40 CFR 61 and would not be expected to result in any health
effects.

Small quantities of hazardous materials (e.g., solvents, cleaning agents,
etc.) which may be generated during the proposed action would be managed and
disposed of in accordance with applicable federal and state regulations. Any
radioactive material, radioactively-contaminated equipment or radioactive
mixed wastes that might be generated by the proposed action would be
appropriately packaged and stored/disposed of at existing waste management
facilities on the Hanford Site. Asbestos gaskets may be encountered on riser
covers to be removed. The contractor woutd remove, package, and dispose of
the asbestos in accordance with all applicable contractor controls and federal
and state regulations. None of these wastes are expected to contribute
significantly to the volume of waste generated annually at the Hanford Site
[e.g., the recorded total volume of waste received at the 200 Areas for
storage or disposal in calendar year 1990 was 213,000 cubic feet
(approximately 6,000 cubic meters)].

During routine operations, a lightning strike caused-ignition of the waste in
the tank has a calculated probability of occurrence to be 6.4 in ten million
[6.4(10°%)] (WHC 1992). Considering the low probability of occurrence of this
event the risks associated with this accident scenario are low.

Administrative controls are in place that would minimize the risk by
precluding the proposed action from taking place during adverse regional
meteorological conditions.

Previous safety analysis reports for saltwell jet pumping the single-shell
tanks have classified the potential for nuclear criticality in a tank as an
incredible event (probability of accurrence of less than one in a million).
Analytical. resylts from tank core samples consistently show fissile material
concentrations at least an order of magnitude lower than the one gram per
lTiter allowed by the criticality prevention specification. Nevertheless,
concerns about the effect of removing some of the 1iquid moderator by pumping
have led to the requirement that further pumping to achieve interim
stabilization os single-shell tanks will not occur until these effects have
been evaluated further. This work is in progress (Gerton 1992).

6.2 Accident Risks

The proposed action has been reviewed in safety evaluations (Hanson 1980,
Hanson 1981). The evaluation of the accidents scenarios is in the following
sections, and the potential accidents have been identified. The major
concerns are related to the potential for personnel exposure to vented gases
and the potential for spark generation. Procedures for mitigation of both of
these concerns are in place.
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The potential accident scenarios are as follows:

Spray Leak from a Breached Jumper Connector in a DCRT Pump Pit
Equipment Fires in a SST or DCRT

Hydrogen Actumulation in DCRTs

Waste Stability Following Mistransfers

Waste Transfer Line Leaks/Breaks

6.2.1 Spray Leak from a Breached Jumper Connector in a DCRT Pump Pit: The
scenario for a spray leak from a breached jumper connector in a DCRT pump pit
is a worker safety concern. As discussed in the safety assessment, the most
significant factor contributing to potential consequences from a leak was
determined to be the possibility of a breach of containment occurring while a
cover block was not in place. The frequency of this event was evaluated in
the safety assessment as 0.011 events/year for the 244-TX DCRT. The frequency
for the 244-BX OCRT is expected to be the.same because the DCRT configurations
are the same.

The source term for the dose consequence is based on the radionuclide content
of the pumped liquor. The values used for the analysis of the non-watchlist
tanks in the U Tank Farm are greater than those determined for the supernate
samples from the ferrocyanide tanks. The safety analysis bounds this proposed
action. The dose consequence was 13.0 rem effective dose equivalent (EDE) to
the onsite individual and 5.4(10°%) rem EDE from inhalation to the offsite
individual. The onsite dose consequence was reduced to insignificant if the
cover blocks were assumed to be in place to contain the leak. Therefore, the
risk analysis for a spray leak event during pumping of one of the eight
ferrocyanide tanks is bounded by the analysis performed to evaluate this event
for non-watchlist tanks (Kummerer 1992, Stahl 1992).

6.2.2 Equipment Fires in a SST or DCRT: Event tree analysis in the safety
assessment demonstrated that end-state conditions resulting from equipment
fires were bounded by existing safety analysis. Examination of other fire
related events in SSTs and DCRTs led to the conclusion that none were
credible. It was concluded that existing safety analysis bounds the risk and
consequences for equipment fires in the ferrocyanide tanks (Kummerer 1992,
Stahl 1992). “

6.2.3 Hydrogen Accumuiation in DCRTs: The frequency of a fire or explosion
because of hydrogen accumulation in a DCRT was evaluated to be the same, 0.34
events per year, for all DCRTs considered. Therefore, it is not expected to
be different for the ferrocyanide tanks considered in this environmental
assessment.

The hydrogen generation rate and the concentration of radionuclides in the
material released from the tank determines the source term. These factors are
a function of the radionuclide content of the tank. As a result, the
consequences of a hydrogen explosion is the DCRT for the eight ferrocyanide
tanks are expected to be Tower than those calculated for the tanks not on a
watchlist because the radionuclide content of the pumped liquor is lower for

9
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the tanks containing ferrocyanide (Kummerer 1991). As a result, the health
consequences are expected to be lower than for the non-watchlist tanks.

6.2.4 Waste Stability Following Mistransfers: The safety study for
non-watchlist tank stabilization concluded that there is no increase in risk
or any dose consequences expected as a result of inadvertent addition to a
tank because of mistransfer or drain back during pumping. The same is
expected to be true for the ferrocyanide tanks since no large concentration of
ferrocyanide is present in the liquor. Therefore, no expected frequency
calculations were performed in the safety assessment (Kummerer 1991, Stahl
1992) and as a result, no health effects are: expected.

6.2.5 Waste Transfer Line Leaks/Breaks: The frequency and consequences of
Teaks to the ground from transfer line breaks during pumping were calculated
for the non-watchlist tanks in the S, T, and U Tank Farms. The frequency for
the S Tank Farm was 7.9 events per year for a small leak given the longer
length and age of the piping expected to be utilized. The dose consequences
from this event were calculated as 7.6(10°%) rem EDE onsite and 2.3(10°) rem
EDE offsite for postulated leaks with surface pooling of 48 gallons of waste
liquid. The frequencies for the maximum release from pumping the BX and BY
tanks are expected to be similar to those in the non-watchlist tanks in T and
U Tank Farms. The consequences for the ferrocyanide tanks are bounded by
those analyzed because of the lower source term.

6.3 Cumulative Impacts

The radiological impact of waste tank storage operations on the population is
well within applicable standards and is far below normal background radiation
Tevels (DOE 1990). The proposed action would not change the onsite or offsite
dose from routine operations (DOE 1991c). The effect of the proposed action
would be to reduce the risk of a leak to the environment from a single-shell
tank containing ferrocyanide that has not been interim stabilized.

The safety assessment determined the it would be extremely unlikely that all
the conditions required for propagating an energetic ferrocyanide reaction
could exist simulganeously in any of the ferrocyanide tanks addressed in this
action. Saltwell jet pumping in not expected to increase the likelihood of
the event because changes in the composition of the ferrocyanide sludge are
not expected. Consequently, stabilization of the ferrocyanide watchlist tanks
by jet pumping is judged to be adequately bounded by existing safety analyses
and the safety study for stabilizing non-watchlist tanks (Kummerer 1992, Stahl
1992).

As a result, the dose consequences and latent cancer fatalities for interim
stabilization of the ferrocyanide watchlist tanks by jet pumping would be

judged to be adequately bounded by the existing safety anmalysis and the safety
study for stabilizing tanks not on a watchlist (Kummerer 1992, Stahl 1992).

10
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With respect to cumulative effects, the proposed action would not increase the
routine impacts associated with the continued operations of Hanford Site tank
farms (DOE 1980).

[}
7.0 PERMITS AND REGULATORY REQUIREMENTS

The SST system is being operated under interim status as a treatment and
storage unit under WAC 173-303. A dangerous waste closure/post-closure plan
would be submitted to the State of Washington Department of Ecology (Ecology)
for closure of the SST Farms (Hanford Federal Facility Agreement and Consent
Order Milestone M-9-02).

Notification and approval from the State of Washington Department of Health
would be required if there is a potential increase in air emissions of any
radioactive material. In this case, potential is defined as more likely than
not to occur during normal operations or reasonably expected upsets.

There are no permits specifically required for this proposed action.

Notification of the State of Washington Department of Health would be made
before the proposed action would be carried out.
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Section 4.3

Safety Analysis of Tank 241-T-101
Transfer to 241-SY-102
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101-T TANK WASTE STABILIZATION

1.0 PURPOSE OF STUDY

This study analyzes failures that could lead to some consequences
associated with pumping tank 101-T to remove the 1iquid., Tank 101-T is
considered a ferrocyanide tank. Previous analysis have been dane an this
category of tanks containing ferrocyanide. Also, a study has been completed
on the stabilization of nonwatch 1ist single shell tanks. Although tank 101-T
fs a watch list tank it fits into this category. Of particuiar interest is
any excass heat that is added to the tank since a submersible pump may be used
rather than the jet pump considered in the stabilization study. The jet pump
driver is outside of the tank and cannot be a heat source. This is not true
of the submarstble pump. Also of interast to this study is the consequence of
a leak associatad with the two types of pumps. Another safety issue is an
uncontrolled leak in the transfer line from tha 101-T tank to the 102-3Y tank.
This 1s tdentical for both pumps and will be evaluated by means of a fault
tree model. ODiscussions will be used to evaluate the addition of heat to the
tank due to the pumps being used. Also, the potential for fire will De

considered in a discussion.

2.0 SYSTEM FUNCTION

The system function in this case is to provide a means of removing the
liquid contents of singla shell tank 101-T and transferring it to tank 102-SY.
This will include the pump, the pump pit, valve pits, double-shell recaiving
tanks, and associated valving and instrumentation.

2.1 SAFETY FUNCTION

The 101-T tank stabilization safety function includes pumping the liquid
out of the tank and transferring i1t to the 102-SY tank. The system must
contain the wasta to prevent contamination spread to the environment. and
shutdown the transfer process in case of a leak to prevent the waste from
reaching the air, ground, or operations personnel. There ars leak detzctors
in the various pits and in the ancasament of the double shell transfer pipes.

3.0 SUCCESS CRITERIA

The success criteria for the 101-T tank stabi1iza§10n is dividad into
three parts. ‘ ’

1. Excass heat must not be added to the 101-T tank for fear that it may
affect the stability of the ferrocyanide in the tank,
2
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2. Sparks will not be available to any hydrogen collection that could
initiate a fire or explosion.

3, The transfer line from tha 101-T tank to the 244-TX pump pit (SN-6012)
must not have more savere risk than the equivalent line in the
stabilization study no mattar which pump is chosan (submersible or jet

pump) .

4, The transfer system must contain the waste in the piping during a
transfer, and in the case of a leak, tha leak datection systam will
alarm, and the transfer will be shutdown automatically or manually. The
piping or pits and covers will contain the spill to prevent a release to

the environment.

4.0 SYSTEM DESCRIPTION v

At Hanford, thera are 177 underground wasta storaga tanks. The majority
are singlae-shell tanks (SST). These tanks have been subdivided into the
watch-list and nonwatch-list tanks. Some of the nonwatch-list S$STs have been
stabilized and some not. Stabilization refers to pumping the liquid waste out
of the tank to prevent waste leaks to the environment or ground. In this
case, there is a desira to pump tank 101-T dry and transfer the liquid to tank
102-SY. Studies made by Westinghouse have not determined whether wasts tank
101-T has laakad, but in the event that i1t has there is a desire to pump it
dry enough to prevent leaks to the ground. 101-T is a singla-shall tank with
a capacity of 530-thousand gallons. [t prasently contains }33-thousand
galions of wasta. Only 35-thousand gallons is drainable liquid. The
remainder is sludge. Tank 101-T was constructed in 1943-44, [t was put into
service in December 1944. It was taken out of service in 1979, The tank fis
75-feet in diameter and 16-feat in height. [t 1s a ferrocyanide watch-1ist
tank. T-Farm consists of 12 single-shell tanks of approximately 500-thousand
gallons capacity and four of 55-thousand gallons capacity. It is located in
the 200-West Area of Hanford, on the north side of the intersection of Camden

Avenue and 23rd Streat.

There are two possible solutions to removing the liquids from the tank.

Ona is to use a submersible pump. The planned pump is a 5 hp pump that has
been testaed to pump watar at the rate of 3l gpm. Assuming that 35,000 gallons
must be pumped, this would requira approximately 18.8 hours of continuous
pumping. For the purposes of this investigation, two days will be assumed.
The concerns with respect to the submerstble pump as compared to the jet pump
are elactrical sparks in tha tank, additiona) heat addad to the tank, and
pumping under pressure may increase potential leak ratas on the transfer line

and its components. ‘
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The use of a jet pump, as has been done in the past far single shell
tank stabilization, increases the time required to pump (assumed to be up to
two weaks) and has the potential for some unique leak scenarios on the waste
transfer, These would be small leaks (essentially no prassurae) that will
drain in the pits before being sensed by the leak detactors. There can also
be problems with leaks pooling on the surface or eroding depending on how the

piping was laid (trench or berm).

4.1 MAJOR COMPONENT DESCRIPTIONS
The major components in the transfer system are:

. Pit leak detectors. This system is a simpla set of probes
connectad to an alactronic relay. If tripped, the relay will
cause alarms and/or associated pump shutdown.,

) Piping Teak detactors, This system includes a single alectrode
probe connected to an electronic relay that will cause the pump to

shutdown and laak alarms.

. Wasta transfer pump. This component will ba efther the
submersible pump or the jet pump.

’ Waste transfer piping. The transfer piping includes an inner pipe
surrounded by a pipe encasement. Some of the pipe ancasements
contain leak detactors, other piping 1s protected by the pit leak
detector systems. All of the transfer piping is heat traced to
pravent plugging during transfer.

4.2 NORMAL SYSTEM OPERATION

Norma)l operation of the tanks is storage of waste and does not include
tank stabilization or transfer of 1iquids. This is a unique operation and
will only accur once.

Several procedures must be completed prior to a transfer occurring. The
major procadure is the Tank Farm Plant Operating Procedure T0-430-480, 244-TX
OCRT TO 241-SY-102 TRANSFER VIA 244-S OCRT. This procedure appliaes to 244-TX
OCRT, diversion boxas 241-TX-152, 241-U-152, 241-U-151, 244-S DCRT, SY-A valve
pit, SY-02A central pump pit, tank 102-SY, catch tanks 2¢1-u-301-8, 241-5-304,
and the transfer linas (V402, V404, V422/V452, V456, VSd2, and SN277)
associated with tha route and associatad valving and instrumentation. Sae
Figure 1 for single line diagram of the transfer flow path.

Normal operation for the leak detectors is that the pit leak detectors
ara in service continuously. A1l transfer route leak detectors are varified
as operable prior to the start of a transfer. [f the ledk datactor or its
associatad components are inoperable, portable leak detectors may be used.
Transfars may naot progress until the route is protected by leak detactors.

3
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When the submersible pump is used, it is assumed that tha laak rata will be
sufficient to allow the leaking matarial to build up to the level to activate
the detector. Most detectors are approximately an inch off the surface. In
the cas¢ of the jet pump, the drains {n the pits may collect the leaking
material and avoid activating the leak detectars.

5.0 SAFETY CONSIDERATIONS

8.1 SUBMERSIBLE PUMP CONSIDERATIONS

The submersible pump is driven by 480 volt, three phase power and is
protacted by a 15 amp fuse. The motar for the pump is below the pump and {s
submarsed in the liquid being pumped. Basad on the pump SPECS, the pump
undergoes a magger insulation test. Basad on the requirqd minimum resistance
for the magger test and assuming the wiring connections are performed to the
SPECS, it is assumed that no sparks are possible frum the pump. ' This is
further supplemanted by the fact that the motor and pump are submersed in
salt water which would conduct any power leakage to the grounded
salt well, It is for these reasons that no spark will ba able to ignite any
flammable gases that might be present in the dome of the tank.

The submersible pump and motor are cooled by having a partial flow of
the liquid being pumped pass by it. This is accomplished by having a sleeve
surround the pump and mator. Water from the pump is forced down the sleeve
cooling the surfaca. [f some failure internal to-the pump and motor were to
cause excessive heat, the thermal switch on tha powar would apen if it were
functioning correctly. Most such internal failures would also draw axcessive
current and blow the fuse on the power line. The only reasonable source of
axcassive heat would be causad by the pump no longer having fluid to pump, but
it continues to run. Even this condition would open thea thermal overheat
switch. The thermal switch is a bimetallic device where the two metals expand
differently due to their different coefficients of expansion causing the
switch to open and removing power to the pump motor. Thare is no flow meter
on the output of the submersible pump. A material balance is calculated and
recorded at least each hour to determine if the level in the 101-T tank is
droppin? in volume as rapidly as the volume in the 244-TX is increasing., This
mathod 1s used to verify that the submersible pump is pumping. Therafore, the
probability of adding excessive heat to the waste material {n the 101-T tank
ts basad on a human aerror (1.0€-03) and failure of the thermal switch to open
(3.0€-05) or 3.0E-08 per transfer,

5.2 SN-6012 FAILURE
The pipe from the 101-T tank to the 244-TX pump pit is pipe SN-6012. It

is not encased and is considered an old pipe run. [t is 1800 feet long and
bermed for coverage. [n tha report, "Accident Sequance’Analysis For Safaty
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Assessment of Interim Stabilization of Non-Watch List Tanks”, a similar pipe
11ne was evaluatad as an accident initiator in the following manner:

. J.0€-07/hr ft x 840 ft x 8760 (hours per year) = 1.7/yr
In our case the evaluation would be as follows:
. 3.0€-07/hr ft x 1800 ft x 8760 (hours per year) = 4.7/yr

However, in this case, the transfer will only take 48 hours with the
submersible pump. Thersfore, the fraquency will be 2.7£-02/transfer. To
complete the sequence in the faghion of the study mentioned above, This
initiator must be multiplied by failure of tha first RAD detector to fail (3.5
E-03) or no detection (1.7€-03) and both of these rasults multiplied by nona
or boiling (9.2€-04). The results of this exercise are exprassad below with

thair consequencas: \
9.45£-05/transfer poal/spray
4.59E-05/transfer max pool/spray
8,39E-08/transfer pool/spray/vapor
4.22E-08/transfer max pool/spray/peol

Even though the pipe 1ine is much longer tn this case, the frequancy due to
the limited transfer is approximataly two orders of magnitude less than the
refaranced study for each consaquence. I[f it is assumed that the laak is more
in quantity, then the consequences might be more sevare. The referance study
limitad the leak to 10,100 gallons. In this case of study, it is anticipated
that the submersible pump will not pump at a rate highar than 20 gpm. At this
rate, it would requira over 8 hours to pump 10,100 gallons, But the mass
balance is chacked every hour. This will limit the potential leak rate to
1200 gallons per hour. If the jet pump is used, the frequencies above would
increase by a factor of 7 making them closer to one order of magnitude less
than the raferenced study. The laak rate would be less than calculated for

the submersibla pump.

5.3 FAULT TREE ANALYSIS FOR TRANSFER FROM 244-TX to 102-SY

The top gate for the fault tree is P10l “ UNDETECTED LEAK TO THE

ENVIRONMENT QCCURS IN PATH FROM 244-TX to 102-SY TANK". This tree top was
spacifically developed to cover the transfar after either pump is used to
remove the liquid from the 10l-T tank, The fault tree includaes initiating
avents such as "Laak from inner pipe of ____ while waste transfer to 102-SY

occurs”,
8§.3.1 Assumptions and Modeling Basas

The fault tree model includes saeveral assumptions important to the

understanding of the model. These include: ’
l. The length of a waste transfer (s assumed to be 48 hours, this is
the mission time used for tha fault tree quantification.
7
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2. The leak detection systems are tested for operability before the
start of the transfer. Therefore, no pre-existing failuras are

modeled.

3. The automatic response to several of the leak detectors is to trip
their assocfated pump stopping the wasta transfer and preventing a
large spill. The failure of these pumps ta trip when demanded i{s

assumed a fatlure of the system.

4. The electric power and compressed air systems supporting the waste
transfer system have been included in the fault tree for
completeness, but the failure probability usad is 0.

5.3.2 Fila Descriptions

The CAFTA code was used to generate, plot, and solve the fault trees.
The CAFTA code fs a microcomputer software which consists of a set of
executable programs intended to be used in the development of Probabilistic
Risk Assassments. The CAFTA program was developed by Science Applications
International Corporation (SAIC). The computer program testing and acceptance
report for this software is Raference 4. The CAFTA computer files generated
during this analysis include the fault trae logic 1ist, the gate description
list, the basic event list, and the type code 1ist. The Pump Failures Cause
Added Heat to 101-T Tank or Undetected Leak to the Environment fault tree is
provided in Appendix A. The corresponding basic event and type code files are

provided in Appendix B.

The Type Code File (.TC) contains the generic failure rate data used in
the quantification of the fault tree. The frequency of failure for a specific
componant 1s listed under the Rate Column. The reference source for that
failure frequency is 1isted under the Source Column.

The Basic Event (.BE) file contains all of the basic events which are in
the fault tree. There fs a name, probability of failure, and description
listed for each basic event., The probability of failure is calculatad using
the component type failures frequency from the type code file. If that fatlure
rate is time dependent, then the probability of failure is a function of the
rate and mission time length for the component. This has been assumed to be
48 hours for the transfer from 244-TX pump pit to the SY-102 tank, 48 hours
for the submersible pump, and two weeks for the jet pump. If it isa demand
failure, the probability of faflure is a function of the failure per demand
and the number of demands. The number of demands in this case is assumed to

be one.

6.0 RESULTS AND CONCLUSIONS

The concepts of sparks occurring ia the 101-T tank as a result of using
a submersible pump have been dismissed. The possibility of this same pump
over heating and causing excess heat in the 101-T tank has also been dismissed
as being important to the consequences of draining the tank of 1iquids. The

8
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consequences and fraquency of leak faflures in the SN-6012 pipe from the 101-T
tank have been compared to the stabilization study and found to be of lass
frequency and consequences. The ramaining evaluation is to consider
undetectad Teaks in the pathway from the 244-TX to the 102-SY tank. The fault
tree quantification of this system will be discussed next.

Quantification is parformed by solving the fault tree for cutsets. A
cutset s an svent or combination of events that lead to the top event or
undesired state of the system. A discussion of the top cutsets is provided in
this section. A listing of all cutsets including single and multipla element
cutsets greater than 1,0€-10 s provided in a computer file in Appendix C.

6.1 GATE Plol

This gate sums all of the undetected 19ak failures for the transfer
system. There are 11 cutsets with a grobability ?reatar than 1.0E-06 per this
transfer. The remaining cutsets are less. All 1l cutsats involve the failure
of a lTeak detector element in conjunction with a leak. The first of these
cutsets has a probability of 2.49€-05 per transfer., Leak detactor LDE-02A-1
fails mechanically and the 102-SY-02A pump pit flex hose leaks. The next six
cutsets are evaluated at 1.18£-05 per transfer. All six cutsets have a
mechanical failure of a leak detector and an alement leaking. The leaking
elements and detectors are:

LEAKING ELEMENT _ ' LEAK DETECTOR
102-SY-02A pump.pit nozzle A LDE-02A-1
244-S catch tank connector 3 LDE-PP-2A
244-S catch tank connector 3 LDE-ppP-2
102-SY-02A pump pit nozzle G LDE-02A-1

241-SY-A valve pit connector L-16 LDE-VP-SY-A
241-SY-A valve pit connector L-15 LDE-VP-SY-A

The naxt cutset is that the 102-SY-02A pump pit flex hose leaks and LDE-02A-1
1s miscalibrated at 1.92€-06 per transfer. Cutsets 9 and 10 has the P-244-S-1
procass pump seal leaking and LDE-PP-2A and LDE-02A-1 failing due to
mechanical failure. These cutsets are evaluated at 1.87E-06 per transfer,

The last cutset has the 102-SY-02A flex hose leaking and LDE-02A-1 probes
corroded with a probability of 1.84E-06 per transfer. The remaining cutsets
have a probability of 9.12€-07 per transfer or less.

Cutsets 61 and 62 are single cutsets that represent leaks in pipes
V-422, and V-452. These two cutsets cover piping between diversion boxes 241-
U-151 and 152. These pipes appear to not be encased and do not have laak
detectors. [f leaks occurred in these pipes, the only detection would be by
the area CAMs and the leaks would be to the atmosphere rather than to the
ancasement. There are also flow meters in the path and the Jevels in the two
ends are continuously evaluated. Thesa two cutsets have been avaluated at
4.8£-08 aach per transfer. The failure rate assumes that they will hava

4-73



I~

~ ¢

e

WHC-MR-0429

passed a hydrostatic test before they are used. If they are naot tested first
some probability in the range of 1.3E-04 per transfer might be more
appropriate. This evaluation is based on the same failure rate, but uses a
mission time of 15 years, the approximate age of the piping.

6.2  RECOMMENDATIONS

To assure that this study falls within tha limits expressed in the
reference study®, certain procedures must be followed. To avoid spray type
releases, covers on aquipment such as pump and valve pits must be sacurad and
ramain secured during the transfer. To avoid hydrogen fires in inclosed
equipmemt areas such as tanks, ventilation systems must be functioning and
potential sparking equipment must ba kept at a minimum. The final
recommendation is required to assure that the poten}xa] Yeak from the SN-6012
pipe 1s less than 10,100 gallons limit of referance® it will be nacassary to
requira that the mass balance calculation be parformed every hour of the

transfar fron tank 101-T to the 244-TX pump pit.
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CAFTA Database Report
0€$C

LEAK OCCURS IN 241-U-131 CONMECTION L+7 ANO L-3

LEAK OCCURS [N 261-7X+132 CONNGCTION U-8 AND U-9

LEAK OECURS (N 2641-U-132 CONNGCTION U+ AND Y-2

LEAK OCCURS IN PUMP P! [N 204-TX PUMP BIT

LEAK QCCURS [N SN-4012 PIPING FROM 101+T TANK PUMP PIT TO
PUNP OVERHEATS DUE 10 PUMPING AJR CAUSED QY OPEXATOR ERROR
PUMP QVERNEATS DUE 10 PUMPING $LUDGE

WLBAK OCCURS (K PIPING FROM 264-TX PUMP PIT 10 241-TX-152
LEAK OCCURS IN PIPE V404 FROM 261+TX+182 1O 241-y- 182
LEAK OCCURS IN V+422 PIPING PROM 241:Us 152 1O 261-y-1%1
LBAK OCCURS (N PIPING FROM 261-U-182 1O 241-y-151

LEAK OCCURS IN PIPING FROM 241-Us 5] TO 2445 CATCH STAT(ON
OVERNEAT CONTROLS PAIL TO OPEN ON QEMANO

AR OPERATED VALVE 0aV-! LEAKS

MANUAL VALYE A-1 LEAKS

MANUAL VALVE A-2 LEAKS

MANUAL VALVE A-3 LEAKS

MANUAL VALVE HY-2 LEAXS

ANNUNCIATOR 22G1 FAILS TO ALARM

ANNUNCIATOR 37-G2 FAILS TO ALARM

ANNUNCIATOR 67:G2 FAILS TO ALARM

LDA-VS42 ALARM FASLS

LEAK D@TECTOR
LEAX DETECTOR
LEAK DETECTOR
LEAK DETECTOR
LEAK OETERCTOR
LEAK DETRCTOR
LEAK DETECTOR
LEAK DETECTOR
LEAK QETECTOR
LEAK O&TECTOR
(RAK O&TECTOR
LEAK QETECTOR
LEAK 0€TECTOR
LEAK D@TRCTOR
LEAK OGTECTOR
CEAK O&TECTOR
LEAK DETRCTOR
LEAK OQTECTOR
LEAK OATBCTOR
LEAX OBTECTOR
LEAK DETECTOR
LBAX OETECTOR

BLEMENT LDE-Q2A-) MECHANTCAL PALLURE
LOR-O2A-1 PROSES CORROOED

CLECTRODE PROBE SROKEN LOE-08-y-1S1
PROBES CORRODED LOE-08-U-15Y

ELACTRODE PROGE BROKEN LDE-08:y-152
PROSES CQRRODED LOE-08-U-152 CATCN TANK
ELECTRODE PROSE AROKEN LOE4SH

PROBES CORRODED LDE4SS

ELECTRODE PROBE DROXEN 244TX PUMP PIT
PROBES CORRODED Z44TX PUNP PIT

ELEMANT LDE-PP-2 NECHANICAL FAILURE.
L0E-PP-3 PROVES CORROOED

SLENENT LOE-PP-2A HMECHANICAL FAILURE
LDE-PP-2A PROBES CORROOED

ELECTRODE PROGE BROKEN fL-4

PROGES CORRODED TL-)

GLECTROOE PROBE BROKEN TL-¥

PROBES CORROOED T(-3

PROSE V342 BROKEN

PROSE V362 CORRODED

GLEMENT LOG-VP-SY A MECNANICAL PAILURE
LOE-vP-SY-A PROSES CORROOED

2648 CATCH TAMK CONNECTOR 3 LEAXS

261-8Y-A VALVE PIT CONNECTOR 1S LEAKS EXTERNALLY
261-8Y-A VALVE PIT CONHECTOR (<16 LEAXS EXTERNALLY
102:8Y-02A PUMP PLT MO2ZLE A LEAKS EXTERWALLY
102-8Y-02A PUNP PIT NO22LE G LEAKS EXTEANALLY
102-$Y-02A PUMP PIT FLEX HOSE LEAKS

LD&-02A-1 MISCALIBRATED

OPERATOR MISCALISRATION QF (OZ-08-U-1$?

84+7X OCRY
OR WELL ALUGGING

A

11:0%.92

OPERATOR
OPERATOR
QPERATOR
QPERATOR
OPERATOR
QPERATOR
OPERATOR

FAILS 1O RET TO HORM APT MAINT LDE-0B-U-151
MISCALIQRATION OF (DEB-0@-U-152 LEAK DETECTOR
FAILS 10 RET TO ~ORM ART MAINT LDE-08-U- 152 LEAK
MISCALIBRATION QF LDE 456

EAILS TO RET TQ NORM AFT NAINT LDE€L34
MISCALIBRATION OF LOE PP [N 244T% 2uMp P(T
FAILS TO RET TG NORM A#T MAINT LDE PP [N 244TX PMP PLT

DETRCTOR

LOE-PP-2 MISCALIBRATED
LDE-AP-2A MISCALIBRATED

QPERATOR
QPERATOR
QPERATOR
OPERATOR

MISCALIBRATION LEAK DETECTOR Ti-1

FAILS 10 RET TO NORM AFT MAINT TL-1 LEAK DETRCTOR »
MISCALIBRATION OF LBAK ODETECTOR TL-3

FAILS TQ RET TO HORM AFT MAINT TL-3

4-102
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secevera

&.808-0%
4.3“'0!
4.80¢-0%
1.648+06
6.808-08
1.00€-03
1,008.00
4.808-08
‘0“"0‘
4.80¢-08
4.80€-08
‘-50!'08
3.008-0%
4.808.0%
1,448-0%
1,44E-09
1.448-08
1.44€:0%
2.308-06
2.308-06
2.308-06
2.30€-06
1.30€-02
9.60€-06
4.808.07
9.40E-04
4.808-07
9.80E-06
4.30€-07
9.40604
2.408-97
9.60€-06
1.308-02
9.40€-06
1.30¢-02
9.60C-04
4,808e-97
9.40€-04
4.808-07
9.60¢-04
&.808-07
9.408-04
1.308-02
9.50E-04
9.128-04
9.12€6-064
9.12€:04
9.128-04
9.12¢8-04
1.92¢-03
1.00&-03
1.00€-03
1.00€-03
1.008-03
1.008-03
1.008-03
1.008-23
1.008-03
1.008-03
1.008-0%
1.00€.03
1.00&-03
1.00€-03
1.Q0€-03
1.00€:03
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CAFYA Oatabsse Report
! ogsc

R R R R R R N O Y R NN Y NN RN RN

N LOE-VS42 MISCAL IBRATED

N LDE-v862 GROUNDING MIRE NOT ATYACHED 10 SCREV
N LOB-VP.SY-A MISCALIBRATED

N LEAK FROM INNER PIPE OF SN2T7

X LEAX TROM INNER PIPR OF VS42

N PUNP D244 -8-1 FAILS 10 SHUTOOUN AS REGUIRED
W SN-2T7 PIPE ENCASEMENT LEAKS

K V342 PIPY ENCASEMENT LEAKS

N RELAY LDi-PP-Q2A<1 CONTACTS FAIL TO TRANSFER
N RELAY LOK-VS62A CONTACTS PAIL TG TRANSFER

N RELAY X-3 CONTACTS PAIL 7O TRANSFER

N RELAY N3 CONTACTS FAIL TO TRANSFER

N RELAY LOL-PP<! CONTACTS PAJL TQ TRANSFER

N RELAY LDI-PP-2 CONTACTS FAIL 10 TRANSFER

N RELAY LOL-PP-02A-1 CONTACTS FAIL TO TRANSFER

N RELAY K-269-8Y-PP CONTACTS FAIL TO TRANSFER

¥ RELAY LOK-V562 CONTACTS FAIL TO TRANSFER

N RBLAY LDL-VP-8Y-A CONTACTS FAIL TO TRANSFER

W Pe24b+8.1 PROCESS PN SEAL LEAKS

N 102-8Y-02A PUMP PLT VALVE A<l LEAKS EXTERNALLY

N 102-5Y-02A PUMP PIT VALVE A< LEAKS EXTERNALLY m
H 261-SY<A VALVE RIT VALVE A-26 LEAKS EXTERNALLY

N LEAK OETECIOR LOE-024-1 WIRING FAILURE

H ELECTRICAL NIRE PAILS 7O GROUND (SHORPS) LOE-08-y-151

W ELECTRICAL WIRE FAILS TO GROUNO (SHORTS) FOR LDE-08-U-152  LBAK OETECTOR
H ELECTRICAL WIRE PAILS TO GAOUNO (SHORTS) LDE43S

K SLECTRICAL WIRE FAILS TO GROUND (SHORTS) LDE PP 24uTX

K LHAK OETECTOR LDE:PP-2 WIRING FAILURE

N LEAK DETECTOR LOE:PP-2-A VIRING FAILURE

H ELECTRICAL WIRE FAILS TQ GROUND (SHORTS) TL-1 LEAX OETECTOR

H ELECTRICAL VIRE FAILS TO GROUND (SHORTS) fL-3

H LEAK OETECTOR LOE-v$62 WIRING FAJLURE

W LEAK OETECTOR LOE-VP-SY-A UIRING FAILURE

4-103
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1,00€-03
1.00€-03
1.00¢-03
4.808-07
‘.‘nl'07
7.00¢-03
¢.80¢.08
6, 808-08
7.608:05
7.408-08
7.401-05
7.60€-03
7.608-03
T.408-08
7.608:0%
7.60¢-08
7.50€-0%
7.608-08
1,668-04
1,640-05
1,648-08
1.448-08
‘.64!'0’
1.44€-09
1,448-0%
1.46§-05
7.208-06
1.468-05
1,.6448-0§
§.44E-08
1.4468-09
1,448:05
1.648-05
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PMP10Y T, TC CAPTA Oacabsse 'W—MR-MZQ 11:05-92 9113 Poge 1
TYPe RATE U pasc SOURCE COMMON

1AAP 2.32:08 N ALARM SAILS TO SOUND WHEN OEMANDED HANFORD GATABASE
10N L 1.08°00 ¥ DIVERSION 80X CONNECTIONS LEAK ENGR. JUDGEMENT WO
Jian 1,08-06 N SLOW METER FAILS INDIGATING HIQH OR NORMAL fLOV HANFORD DATA 3ASE ND
CEAN 1804 W FLOW ELEMENT FAILS LOW HAMSORD DATABASE
Sl 1€-08 # LEAK DETECTOR SLECTROOE PROSE SROKEN HANAORD DATABASE - SAN
463 0 2.78<04 H LEAX DUTECTOR FAILS, NO QUTAUT SIGNAL HANPORD DATABASE
Tegp 28+05 M LEAXK QETECTOR PROGES CORRODED HANFORD OATASASE- SAN
gECH 2.38:09 H LEVEL ELEMENT FAILS (OW HANFORD OATAGASE
980 2.9E-0F H LEVEL ULEMENT PAILS, NO OUTPUT NANFORD DATABASE
10 #0 \ 1.9€-0% # FITTINGS, GONNRCTORS LEAX 262G TABLE &
11 HE L 4803 X FLEX NOSE LEAXKAGE Tape18
12 a4 1.48:06 H FLOM INDICATOR FAILS LOM, LOV INOICATION HANFORD OATABASE
1380 1.48-08 H LEVEL INDIGATOR FALILS, NO INDICATION HANPORD OATABASE
14 CA Q@ 18:03 N OPURATOR FAILS TO PERFORM A KNOWN TASK HRA
1S0a T 1E-03 ¥ OPERATOR MISCALIBRATION HANFORD OATABASE
180AV 16-03 N OPERATOR FAILS TO RET TO NORN ART MAINT Haa
17 04 L 18-08 W PIPING LEAKS (PER P0OT OF < 3" PIPE) KANSORD OATABASE
18 A0 L 3.08-06 # PUNP LEAKS HANBORD DATABASE MO
19 P0 _ 7€-05 N ELECTRIC MOTOR DRIVEN PUMP FAILS TO STOP SANE AS RELAY FALS
20 ¢ L 1€-09 H PIPING LEAKS (PER £QQT OF » 3v p{pPQ) HANFORD DATABASE
21 L 1.08-09 4 PIPE LEAKS HANFORD OATA 3ASE WO
rT I VY 7.46-05 N RELAY FAILS TO CHANGE STATR NANFORO DATASALE
3R P 2.5€-0% 1 ACCOROER FAILS sap»22
26 SA L 32°G6 1 PunP SEAL LEAKAGE £02G Table 2

™28 se J.00°5 N THERMAL OVERLOAD SWITHCH PALILS TO OPEN HANFORD OATA FASE HD
80! 3805 N PUSHBUTTON CONTACTS PAIL TO TRANSPER KANFORD OATABASE - HAN

- 2P 8t 38-05 N PAESSURE SWITCH PAJLS TO TRANSFER HANFORO OATABASE
TP 38-06 A LEVEL TRANSMITTER FAILS TO TRANSMLIT HANFORD OATABASE
29 Ve \ 1E<06 W DIAPHRAGM VALVE EXTERNAL LEAKAGE 2020 Table 2

"™ 30 V0 ¢ 1.58-07 H MANUAL VALVE N.0. FTRQ HANFORD OATASASE
1oL 38-07 H MANUAL VALVE EXTERNAL LEAKAGE €Caa Table 2

"3 uA 2 36-07 H BLACTRICAL WIRE FAILS TO GROUND (SHORTS) HANFORD QATABASE
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tebO2alo
THC-02AL
TE€BPPRAO
TFPCONIL
TEBVP-AC
TAFL 6L
TES02A1Q
TPENOZGL
TERPP-20
TEFCONIL
TE802A10
TAENOLAL
TERVP-AO
THRL-15L
THC-02AL
TOAG2AT
TEBRP2A0
TSA2645L
TEapPP-20
TSAZ44SL
TEBO2A1P
THC-02AL
TEPL-1SL
TOAVP +AY
TPPL- V6L
TOAVP AT
TPPCON3L
TOAPP»2T
TFPNQZAL
TOAQ2AIT
TFFCONSL
TQAPRZAT
TEENOZUL
TGAQRATTY
[éapP2AP
TEFCONSL
Teao2a1p
TEFENOZAL
TEBVP-AP
TreL- 13,
TE8aPP-2p
TFPCONIL
TEJVP-AP
TEFL- 6L
TES02A0
TEENOZGL
TEaPP2AQ
TVOA-2-\
T2APP-20
TVOA-2-L
AY0A-J0L
T3P -20
TEAVP-AQ
TVOA« 261
TE3PP<2Q
TVOAs 1L
PVDA-20L
T83PP-20
PVDOA-10L
TRAPP-20
TEBPP2AQ
TVDA- 1L
THC *URAL

WHC-MR-0429

CLUTSET REPQRT
truncation Limie: 1.00£-10

OBSCRIPTION

csscaseanrsn

LEAK DETECTOR BLEMENT LDE-02A<1 MECNANICAL FAILURE
102287024 PUNP PIT FLEX HOSE LEAKS

LEAK OETECTOR ELEMENT LOR-PP-2A MECHANICAL FAILURE
2048 CATCH TANK CONNECTOR 3 LEAKS

LEAK OETECTGR ELEMENT LDE-VP-SY<A MECHANICAL FAILURE
261°87°A VALVE PIT GOMNECTOR L'14 LEAKS EXTERNALLY
LEAK OBTECYOR ELEMENT LDE-02A-1 MBCHANICAL FAILURE
102-SY<02A PUMP PIT NOZILE G LEAKS EXTERNALLY

LEAK OBTECTOR ELEMENT LOE-PP-2 MECHANICAL PFA[LURE
244°3 CATCHM TANK CONMECTOR 3 LRAKS

LEBAX OETECTOR ELEMENT (DE-Q2A°! NECHANIGAL PAILURE
102-8Y-02A PUMP PIT NO2ZLE A LEAKS EXTERNALLY

LEAK OEBTECTOR SLEMENT LOG-vP-$Y-A MECHANICAL FAILURE
261-SY A VALVE PIT CONNECTOR L*1§ LEAKS BATERNALLY
102-SY+Q2A PUMP PIT FLEX HOSE LEAKS

LOE-02A-1 NISCALIBRATED

LEAK DETECTOR GLEMENT LDE-PP+2A MECRANICAL FAILURE
P-246-31 PROCESS PUMP SEAL LEAKS

LEAK OSTECTOR ELEMENT LOW-PP-2 MECHANICAL FAILURE
P2648°1 PROCESS PUMP SEAL LEAKS

LEAK DETECTOR LOE-02A+1 PROSES CORRGOED

102-5Y°02A PUMP PIT PLEX HOSE LEAKS

261+SY°A VALYE PIT CONNSCTOR L-15 LEAKS EXTERNALLY
LOE VP 37:A MISCALIBRATED

26137 A VALVE PIT CONNECTOR L-16 LEAKS EXTERNALLY
LOEVP-3Y A NMISCALIBRATED

2643 CATCH TANK CONNECTOR 3 LEAKS

LOE+PP<2 MISCALIBRATED

10257024 PUMP P{T NOZZLE A LEAXS EXTERNALLY
LOE-02A-1 MISCALIBRATED

2645 CATGH TANK CONNECTOR 3 LEAKS

LOE PP+ 24 MISCALIBRATED

102°57-Q2A PUNMP PIT NOZILE G LEAKS EXTERNALLY
LOE-Q2A 1 MISCALIBRATED .
LEAK DETECTOR LO&-PP-2A PROSES CURROGED ‘
2465 CATCHN TANK CONNECTOR 3 LEAKS

LBAN QETECTOR LDE-02A+1 ARQBES CORRCOED

10Z-5Y-024 PuMP P(T NOZZLE A LEAKS EXTERNALLY

LEAK OETECTOR LDE-VP-SY-A PROOES CORRQOED
261-SY-A VALVE PIT CONNECTOR L+ 13 LEAKS EXTERNALLY
LEAK DETECTOR LDE-PP-2 PROBES COARCOED

2643 CATCH TAMK CONNECTOR 3 LEAKS

LEAK DETECTOR LODE-VP-§Y°A PROBES CORROOED
261+8Y A VALVE PLT CONNEBCTOR L 16 LEAKS EXTERNALLY
LEAK OETBCTOR LDE-Q2A<1 PROBES CORROOED

102-S7-02a PUNP PIT NOZZLE G LEAKS EXTERNALLY

LBAK DETECTOR ELEMENT LOE-PP-2A MECHANICAL FAILURE
10287024 PUMP PIT VALVE A<2 LEAKS EXTERNALLY
LEAK OETECTOR BSLEMENT LDE-PP-2 NECHANICAL PFALLURE
102-5Y-024 PUMP PIT VALVE A+2 LEAXS EXTERNALLY
MANUAL VALVE A-3 LEAKS

LEAK DETECTOR ELEMENT LDE-PP<2 MECHANICAL PAILURE
LEAK DETECTOR ELEMENT LDE-VP-SY'A MECHANICAL PFAILURE
241:8YA VALVE PIT VALVE A*28 LEAKS RXTERNALLY
LEAK OBTECTOR ELEMENT LOE-PP-2 MECNANICAL FAILURE
102+8Y-02A PUMP PLT VALVE A+l LBAXS EXTERNALLY
MANUAL VALYE A-2 LBAKS

CEAK OETECTOR ESLEMENT LO€-PP+2 MECHANICAL PALLURE
MANUAL VALVE A*1 LEAKS .
LEAK QETECTOR BLEMENT LOE-PP-2 NECHANICAL FAILURE
LEAK DETECTOR ELEMENT LD&-PP+2A NECHANICAL FALILURE
102-SY+02A PUMP PIT VALVE A1 LEAKS EXTERNALLY
102-SY-02a PUNP PIT FLEX HOSE LEAKS

4-106

RATE

3.7"0‘
48-08
2.,7¢- 04
1v"'°’
. 78-06
109"0’
2.78-04
1.92-08
Z.fl-d‘
1.9¢-03
2.r¢:.06
1.9¢-08
2.78-06
1.9e-43
6g-09
18-03
2.T8-06
3806
2273'06
3204
2803
4103
1,9€-03
1€:03
1.98-03
1€-03
1.9¢-08
1€-03
1.98:03
12:03
109"0’
18-03
1.9¢-03
18-03
2808
1.98-03
2008
1.98-0%
2803
1.9¢-03
2e-03
1,903
2803
1.9€-93
28+03
1.98:08
2.74-06
g7
2. 706
3e.a7
3e-07
2.72-06
2.78-06
3e-07
2.78-04
3¢-0r
3e-07
2.78:04
38-07
2.70-064
2,78-06
88-07
SE<Q3

11.08:92

EXPOSURE

assessse
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“8
2 ]
‘4
48
48
8
]
8
48
44
48
8
48
48
1

1)
“8
«8
«8
8
48
8
1

48
1

48
1

a8

9:16 Page 1

8.8,
PRCS.

1 .303'01
1,938-03
1,30€-02
9. 13806
1.,30€-02
92,1220
1.308-02
9.12€-06
1.30€-02
9.128-04
1.30¢-02
9.1268-04
1.30€-02
9.120-04
1.922-408
1,00¢-03
1.308-02
1.468-06
1.308-02
1.6468-06
9.408-04
1.92¢-03
9.128:06
1.00€-03
9.128-06
1.008-03
9.128-04
1.008-93
9.128-06
1.008-03
9.12¢-04
1,00€-03
912806
1.00€-03
9.608-04
9.128-04
9.608-04
9.128-06
9.600:96
9.128-06
7.4080¢
9.128:06
?.408-06
9,128-04
9.60&‘0‘
9.128-04
1.30€-02
1.460-03
1.30e-02
1.448-08
1.648-03
1.30¢-02
1.308-02
1.648-39
1.308-02
1.642-0%
1,448-0%
1.308-02
1,44€-08
1.308-02
1.308-02
1,448-05
1.928-03

NOO./C8.
PROS.

*1.198-0%
2.496-08

1.186-08
1.188:0%
1.188-0%
t.188-08
1.18€-08
1.13€-08
1.928-04
1.376-08
1,87¢-06
1.848-04
9.128-07
9.122-07
9.128-07
9.128-07
9.128-07
?.128-97
8.7sg-07
8.748-97
8.76€:97
8.762:07
8.748-97
8.768-07
1.87¢-07
1.478-07
1.878-07
1.878-07
1.07g-07
1.478-07
1.a7¢.07
1.878-07
1.44¢-07
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38)
39)
80)
&1
62)
63)
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TRASYPPI
THC - 0241
TAAGRATL
PPOPH- 1,
ToALOERY
T0APP - 2T
T8A2645L
TOAPP2AT
TSA2¢48L
PROPM- 1L
TOALOEPT
PPOPM- 1L
TEBLOEPP
140PP- 29
TSA244SL
TEIPP2AP
TSA264SL
TFFNO2GL
TRASYPS!
TR, 150
TRASYPP(
TEPCON3L
TRAK 3¢ |
TFAL-16L
TRAVP A
THPL-16L
TRASTPPI
TRRL- 150
TRAVP Al
TEFNOZAL
TRASYPP |
THPCON3L
TRAPR- 1]
TEFNGZAL
TRAO2A1
TRCON3L
TAAN-3- |
TFFNOZOL
TRAG2A 1
TFFCON3L
TP044ST_
PVCOOVIL
TOALOEPT
PCHUBUIL
TCALOGPY
PVCOOVIL
TOALDEPY
PCNLTLSL
TOADBUY
PCHL7L3L
TQADBU1 T
PCNUSU2L
10ADBU2T
PCNUBUIL
TOALDEPY
PCNUSVRL
1ADBU2Y
PPRVLS2L
PPPVL22L
PCNUBUIL,
TE8LDEPP
PYCDOVIL
TesLOEPP
PCHLTLIL

WHC-MR-0429

CUTSET REPORT
Truncastion (imie: 1,008-10

ORSCRIPTION

svesvresace

RELAY Ke241+87:PP CONTACTS FAIL TQ TRANSFER
102-8Y-024 PUMP P{T PFLEX HQSE LEAKS

RELAY LOI-PP-O2A-1 CONTACTS SAIL TQ TRANSFER

LEAK OCCURS [N DUNP Pet I[N 204:TX PUMP PIT

OPERATOR FAILS TO RET 1O NORM AFT MAINT LOE PP (N 204TX PMP AIT
LO&-PP+2 MISCALIORATED

PedibrS+1 PROCESS PUMP SEAL LEAXS

LOE-PP-2A MISCAL[BRATED

P204-S+) PROCESS PUNP SEAL LEAKS

LEAX OCCURS (N PUMP P<1 [N 264-TX PUMP PIT

OPERATOR MISCALIBRATION OF LOE PP IN 244TX PUMP PIT
LEAK QCCURS (N AUMP -1 IN 264-TX PUNP PIT

LEAK OETECTOR PROBES CORRODED 244TX PUMP PIT

LEAK OETECTOR LOG-PP-2 PROGES CORROOED

P+264:3-1 PROCESS PUMP SEAL LEAKS

LEAK DETECTOR LDC-PP-2A PROBES CORROOED

P-264+31 PROCESS PUMP SEAL LEAKS

102°SY-02A PUNP PIT NOZZLE G LEAXS EXTERNALLY

RELAY K<241-8Y-Pp CONTACTS FAIL TO TRANSFER
241-8Y-A VALVE PIT CONNECTOR L-13 LEAKS EXTERNALLY
RELAY K:261-8Y+PP CONTACTS FAIL TO TRANSSER

2643 CATCH TANK CONNEGTOR 3 LEAXS

RELAY K-35 CONTAGTS FAIL TQ TRANSFER

261+$Y-A VALVE PIT CONNECTOR L-16 LEAKS EXTERNALLY
RELAY LDI-VP-$Y-A CONTACTS FAIL TQ TRANSFER
263-8Y A VALVE PIT CONNBCTOR (:18 LEAKS EXTURNALLY
RELAY K:261:SY-PP CONTACTS FAIL TQ TRANSSER
R61-8Y-A VALVE P[T CONNECTOR L+15 LEAKS EXTERNALLY
RELAY LD{-VP-SY-A CONTACTS PAIL TG TRANSPER
102-8Y-02A PUMP PIT NOZZLE A LEAKS EXTERNALLY

RELAY K:261-$Y-PP CONTACTS FAIL TO TRANSFER

264-8 CATCH TANK CONNECTOR 3 LEAKS .

RELAY LOI-PP-1 CONTACTS FAIL 7O TRANSFER

102-SY:02A AUMP PIT NO2ZLE A LEAKS EXTERNALLY

RELAY LO!+PP-Q2A«1 CONTACTS PAIL TO TRANSFER

264-8 CATCH TANK CONNEGTOR 3 LEAKS

RELAY M3 CONTACTS FAIL TQ TRANSFER

102-9Y-024 PUMP PIT NOZZLE G LEAXS EXTERNALLY

RELAY LO(-PP-Q2A-1 CONTACTS FALL TO TRANSFER

264+93 CATCH TANK CONNECTOR 3 LEAXS

PUMP P264-3-1 PAILS TO SHUTOCWN AS REQUIRED

AIR OPERATED VALVE 0QV-1 (EAKS

OPERATOR MISCALIBRATION OF LOE PP (N 244TX PUMP PIT
LEAK OCCURS [N 241-TX-152 CONNECTION <3 AND U-9
QPERATOR FAILS O AET TGO NORM AST MAINT LD PP [N 244TX PMP PIT
AIR OPERATED VALVE 00V-1 LEAXS

QPERATOR FAILS TQ RET TO NORM AFT MAINT LOE PP [N 264TX PMP P(T
LEAK OCCURS N 241:4-151 CONNECTION L-7 AND L°3
QPERATOR FAILS 7O RET TO NGAM AFT MAINT LOR-08-U-131
LEAK OCCURS IN 261-U-151 CONNECTION L-7 ANO L-3
OPERATOR MISCALIBRATION OF (pE-0a-u-131

LEAK QCCURS N 261-U-152 CONNECTION U9 ANO U-2
OPERATOR MISCALIBRATION OF LDE-08-u+152 LBAK OBTECTOR
LEAK OCCURS [N 261-TX-152 CONNECTICN U+8 AND U-?
OPERATOR MISCALIBRATION QF LOC PP (N 244TX PUMP P(T
LEAK OCCURS [N 261:U<132 CONNECTION U-? AND U-2
QPERATOR FAILS TO RET TO NORM AFY MAINT LDE-08-U~152 LEAK  OETECTOR
LEAK QCCURS [N PIPING FROM 261-u~152 TO 261-y-131
LEAK GCCURS 1IN Vv+422 PIPING FROM 261-y-152 TO 261.u-151
LBAK OCCURS IN 261-7X-152 CONNECTION U-8 AND U-9
LEAK DETECTOR PROBES CORRODED 244TX PUMP AIT

AIR OPERATED VALVE 0GQv-1 LEAKS

LEAK DETECTOR PROBES CORRQOED 244TX PUMP PIT

LEAK OCCURS [N 241-U-151 CONNECTICN L-7 AND L-3

4-107

RATE

7,680
4808
7.66-03
3.01-06
18-03
1§:03
%06
1€-03
38-06
3‘0“06
18-03
3.08-06
28405
28-08
3g-04
-9
32-04
1.9¢-09
VP.4805
1.9€-05
7.48-05
1.9¢-03
7.68-08
1.98-05
7.68:08
’09!'05
7.58-05
1.9¥-0%
706"0’
1.9€-08
7.68-08
1.98-05
7.68-0%

©1.98-0§

7.68-0%
1.9€-05
7.68-0%
1.9€-05
7.48-08
1.9¢-08
7e.08
1604
18-03
1.0€-06
1€-03
1804
18-03
1.08-06
1€-03
1.08:08
1§-03
1.0€:04
1€-a3
1.00-04
12-03
1.08-06
18-03
1.08-09
1.08-09
1.08:06
28-08

. 18-04

28-05
1.08:06

11-03-92

EXPOSURE

ecasasnan

9114 Pege )

8.8,
PROB.

vec e

7.808-08
1,92¢8-03
7.608-05
1,668-06
1.008-03
1,008-03
1,668-06
1.008-03
1.4468-06
1.668-06
1.008-03
1,648-04
9.608-0¢6
9.408-06
1,668-06
9.608-04
1.6466:06
9.128-06
7.60€-0%
9.128-04
7.408-03
?.128-06
7.408-08
9.128-04
7.408-05
9.128-06
7.608-08
901ZE°°‘
7.408:05
9.128+04
7.40g-03
9.128-04
7.608-93
9.128-04
7.408-05
9.128-06
7.60!'05
9.128-06
7.408-05
9.12€-06
7.008-05
6.806-05
1.008-03
4.800-0%
1.008-03
4.808-04
1,008-03
6.808-05
1.00€-03
‘030“05
1.008-03
4.808-05
1.008-03
4.808-9%
1.00€-03
4.808-03
1.00&-03
4.808-08

"4.808-08

4.808-05
9.4608-04
4.808-03
9.5608-064
4.808-05

MO0 ./CS.
PROS.

1.488-07
1.440-07
1.448:07
1.668:07
1,468-07
1.388-07
1.388-07
1.380-07
6.93€-08
6.93¢-08
6.93E-08
6.935-08
6.93¢-08
6.938-08
6.93-08
6.936-08
6.938-08
4.938-08
6.95808
6.388-08
4.808-08
4.80€-08
4.40¢-08
4.808-08
4,802-08
4.808-08
4.808-98
4.80¢-08
4.808-08
4.80€-08
4.41E-08
4.616-08
4,616-08
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pilter: 'ALLY

Q0ULE/EVENT NAME

saeevass

64)
67
68)
1))
70)
m
3!
£}
7%)
)
76)
™m
™
ad]
[}
an
82
83)
8)
8s)
86)
L14]
88)
89)
90)
91)
72)
2]
96)
12)]
96)
97)

seevecacs

TE0dVie
PCNUNZL
rEsosuee
THC-08AL
TWAQ2A12
AVOHV-2L
TOALOEPY
TOAPPRAT
TVDA-2-L
PVDA-30L
TOAPP- 27
PVDA- 0L
TOAPP+27
PYOA- 10L
TOAPP- 2T
TOAPP. 2T
TVOA. 1L
TOAPR-2T
TVOA-2-L
TOAVP AT
TVDA-26L
TOAPP2AT
TWA«1-L
pPVONRV- 2L
TQALOERTY
PYDA+- 104
TH8PP. 2P
Ta9PP 2P
TVOA1-L
AVOHY- 2L,
TESLOEPP
TEBPP- 2P
VoA 2L
TEBVP -AP
TVDA-26L
TEBPPAP
TVOA-1-L
T88PP2AP
TVOA-2-L
PVOA-30L
TESPP- 2P
PVDA- 200
TEsPP-2p
TFECONIL
TUAPP+ 22
TAFNQZGL
TUAGRA12
TEFL«15L
TWAVR-A2
TFPCONIL
TWAPPRAQ
THFL- 160
TUAVR-A2
TEENOZAL
TWAQ2A12
TRAM=3-|
TSAR4LSL
TRAK:3-1
TSA2448L
TRAPP- 11
TSA244SL
TAD44ST_
TSA244SL
TE802A10

e e oo - - -

WHC-MR-0429

CUTSET REPORT
Truncetion Limics 1.008-10

DasCAIPTION

LEAK OETECTOR PROBES GORRCOED LOE-D8-U.151
LEAK QCCURS (N 261-U+152 CONNBGTION U-9 AND U-2
LEAK DGTECTOR PROGES CORRCOND LDE-08+U+ 152 CATCH TANK
102-8702A PUMP PIT FLEX HOSE LEAKS

LEAK DETECTOR LDB+02A-1 WIRING FAILURE

MANUAL VALYE WV+2 LEAKS

OPERATOR PAILS TO RET TO NORM APT MAINT LOB PP [N 244TX PHP PIT
LDE-PP-2A MISCALIBRATED

10237024 PUMP PIT VALVE A+2 LEAKS EXTERNALLY
MANUAL VALVE A3 LEAKS

LOR-PP-2 MISCALIORATED

MANUAL VALVE A-2 LEAKS

LDE-PP-2 NISCAL[BRATED

MANUAL VALVE A-1 LEAKS

LOE-PP-2 MISCALIBRATED

LDE-PP=Q MISCALIBRATED

102-87-024 PUMP PIT VALVE A1) LEAKS EXTERNALLY
LOR-PP-2 MISCALIBRATED

102-5Y-02A PUMP PIT VALVE A-2 LEAKS EXTERNALLY
LOE-VP-8Y-A MISCALIBRATED

261-8Y-A VALVE PIT VALVE A-26 LEAKS EXTERNALLY
LOB-PP+2A MISCALIBRATED

102-5v+Q2A PUMP AT VALYVE A+1 LEAKS EXTERNALLY
MANUAL VALVE HV-2 LEAKS

QPERATOR MISCALIBRATION OF LOE AP (N 24ATX AuMP PIT
MANUAL VALVE A-1 LEAKS

LEAK OETECTOR LDE-PP+2 PROGES CORROOED

LEAK DETECTOR LD&-PP-2 PROGES CORRCOED
102-§Y:02A PUMP PIT VALVE A-1 LEAKS EXTERNALLY
MANUAL VALVE HV-2 LEAKS

LEAK OETECTOR PROGES CORRCOED 244TX PUMP AT
LEAK QSTECTOR LOE-PP-2 PROBES CORROOED
102-9Y-02A AUMP PIT VALVE A-2 LBAKS EXTERNALLY
LEAK DETECTOR. LOR-YP-SY-A PROBES CORRCOED
261-8Y-A VALVE PIT VALVE A-26 LEAKS EXTERNALLY
LEAK OBTECTOR LOR-PP+2A PROBES CORROOED
102-8Y-02A PUMP PIT VALVE A1 LEAKS EXTERNALLY
LEAX DETECTOR LDE-P@+2A PROSES CORROOED
102:5702A PUNP PIT VALVE A-2 LEAKS EXTERNALLY
MANUAL VALVE A-3 LEAKS

LEAK OETECTOR (DE-PP-2 PROGES CORRCOED

MANUAL VALVE A-2 LBAKS

LEAK O6TECTOR LO&-PP-2 PROBES CORROOED

244+8 CATCH TANK COMNECTOR 3 LEAKS

LEAK OETECTOR LOE-PP-2 WIRING FALILURS
102-9Y-02A PUMP PIT NO2Z2LE G LEAKS EXTERNALLY
LEAK OETECTOR LDE-02A+1 WIRING FAILURE
261-8Y-A VALVE P(T CONNECTOR L-1$ LEAKS EXTERNALLY
LEAK DETECTOR LDE-VYP-SY-A WIRING PALLURE

244-3 CATCH TANK COMNECTOR 3 LBAKS

LEAK DETECTOR LDE-PP-2:A WIRING PFAILURE
261-8Y-A VALVE PIT CONMECTOR L-14 LEAKS EXTERNALLY
LEAK DETECTOR LDB-VP-SY-A WIRING FAILURE
102-SY-02A PUMP P{T NOZZLE A LBAKS EXTERNALLY
LBAK OGTECTOR LDE-02A+1 WIRING PAILURE

RELAY M<3 CONTACTS FAIL TO TRANSPER

P-244-S+1 PROCESS PUMP SEAL LEAKS

RELAY K3 CONTACTS PAIL 10 TRANSSER

P-264+5-1 PROCESS PUMP SEAL LEAKS

RELAY LDI+PP-1 CONTAGTS FAIL TG TRANSFER
P+264-S-1 PROCESS PUMP SEAL LEAKS

PUMP P264-S-1 FAILS TO SHUTOOWN AS REQUIRED
P-264+5+1 PROCESS PUMP SBAL LEAKS

LEAK OBTECTOR ELEMENT LDE-02A-1 MECHANICAL FAILURE

4-108

RATS

28-0%
‘ 00'.06
a8-08
4€-0%
3e-a7
3e-07
1603
18-03
38-07
38-07
12-03
3807
1€.03
3e-07
1¢-03
1€-03
38-07
18-03
3¢-07
14-03
3u-07
14-03
38-07
3807
1803
38-07
28-08
28409
38-07
3807
2008
ae-0%
3g-q7
2e-Q%
3807
2808
38-07
28+08
3e-07
3u.07
28-09
3e-07
2005
1.98-08
38.07
1.98-0%
3e-07
1.92-0%
3e-07
1 .9!‘05
38-07
1.9¢-05
3807
1.98-05
38.07
7.48-08
38-06
7.88+08
38-06
7.48-05
3g-06

. TB.Q5

38-04
2.78-04

11:05:92 9316 Page 3

EXPQSURE

8.8
aRoa.

’0‘0"0‘
6$.808-09
9.60"06
1,.928-03
1 .“I'OS
1.648-09
1.008-03
1.008-03
‘n“!‘o’
1.648-08
1.008-03
1,648-09
1.008-03
1.448-0%
1.006-03
1.008-43
1,464-03
t,008-03
1.648-03
"003'03
’o“"o,

9,608-04
1.448-08
9.408-06
1.448-03
1.648-0%
9.608-06

1.648-04
7.508-0%
1.648-06
7.608-03
1.648-06
7.008-03
1,648:06
1.308-02

MOO./CS.
PROS,

¢.618-08
2.768-08
1,468-08
1.446-08
1.668-08
1.668-08

1 .“"0‘ “

1.448-08
1.448-08
1.468:08
1.648-08
1.448-08
1.38¢-08
1.388-08
1.38¢-08
1,388-08
1.388-08
1,388-08
1.386-00
1.388-08
1.348.08
1.318-08
1.31¢-08
1.318-08
1.318-08
1,318-08
1.31€-08
1.99¢-08
1.09¢-08
1.09€-08
1.016-08
6.228-09

1
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Filtert 'ALL’

NOOULE/EVENT NAKE

teeveseccnccanee

LY

")
100)
101)
102)
103)
104)
1035)
104)
107
108)
109

4

110)
™1
- 112)
~
114)
185)
116)
RSP
— 118)
~1119)
120
121)
122)
123)
124)
125)
126)
12N
128)
129)

TPANRTTL
TAAZ2G1P
THC02AL
TAAGRS7P
TReCONSL
TAAZ2Q1P
TFENOLGL
TAAZ2G1P
TFFNQZAL
TAAZ2G1P
TFRL-16L
TAAZ2G1P
TPRL-15L
TSA24480L
TWAPP-22
TA2448L
TUAPP2A2
TRAPP- 1
TVOA2-L
TRASYPP?
TVOA-26L
TRAM:3- |
TVDA-1-L
TRAM-3+
TVOA<2+L
TRAK 3!
TVOA«1-L
TRAK 31!
TVDA-2-L
TRAVP-A{
TVDA-26L
TRAPP 11
TVDA- 1.4
PPOPM. 1\,
TWALDEP2
TPOGLSY _
tVOA-1-1
1P044LS1_
TVDA+2-4
PCNUUEL
TWADAU22
PCNLTLIL
TWAOQU12
TOAQ2AYT
TPANATTL
TOAVSS2V
TPAVSé2L
TOAVS62T
TPAVSS2L
TEB02A1P
TRPANZTTL
resveéer
TPAVS62L
PCNUBUSL
TWALDEP2
PVCOOVIL
TWALDEPZ
TAAGZ47P
TSA244SL
TVDA-2-L
TWAPP2A2
AVDA-30L
TWAPP+22
PVDA- 20L

WHC-MR-0429

CUTSET REPORT
Truncatfon Limits 1.006-10

oascrirTiaN

sevesasencs

LEAK FROM INNER PIPE OF SN-RTT

ANNUNGIATOR 2201 FAILS TQ ALARM

102-3Y-02A PUMP PLIT PFLEX HOSE LEAKE
ANNUNGIATOR 67+02 PAILS TQ ALARM

2643 CATCH TANK CONNECTOR 3 LEAKS

ANNUNCIATOR 2261 FAILS TQ ALARM

10287024 PUNP PIT NOTZLE G (BAKS SXTRANALLY
ANNUMCIATOR 2201 FAILS TO ALARM

102-8Y-02A PUNP PIT NOTZILE A LEAKS EXTEANALLY
ANNUNCIATOR 2201 PALLS TO ALARM

261+8Y+A VALVE PIT CONNECTOR L-16 LEAKS EXTERNALLY
ANNUNGIATOR 220! PAILS TO ALARM

261:8Y-A VALVE PIT CONNECTOR L-13 LEAKS EXTERNALLY
Pe26he8-1 PROCESS PUNP SEAL LEAKS

LEAK DETRCTOR LOE-PP-2 WIRING PAILURE
Pe264-9) PROCESS PUMP TEAL LEAXS

LEAK OBTECTOR LOE:PP+2+A WIRING FAILURE

RELAY LOL+PP-1 CONTACTS SAIL TO TRANSFER
102-8Y-024 PUMP PIT VALVE A+2 LEAKS EXTEANALLY
RELAY K-241-8Y<PP CONTACTS FAIL TO TRANSFER
2G1-87-A VALVE PIT VALVE A-18 LEAKS EXTEANALLY
RELAY M-3 CONTACTS FAIL TQ TRANSFER

102-3Y-02A AUMP PIT VALVE A+t LEAKS EXTERNALLY
RELAY M3 CONTACTS FA[L TG TRANSFER

102-8Y-Q2A PUMP PIT VALVE A-2 LEAXS EXTERNALLY
RELAY X3 CONTACTS FAIL TO TRANSFER

102-3Y+02A PUNP PIT VALVE A-1 LEAKS EXTERNALLY
RELAY K3 CONTACTS FAIL 10 TRANSIIR

102-8Y-02A PUMP PIT VALVE A-2 LEAKS EXTERNALLY
RELAY LOI-VP-SY-A CONTACTS FAIL TO TRANSFER
261+8Y-A VALVE PIT VALVE A-26 LEAKS EXTERRALLY
RELAY LD1-PP+1 CONTACTS PAIL TO .TRANSFER
102-5Y-024 AUNP RIT VALVE A-1 LPAKS EXTERNALLY
LEAK OCCURS [N PUMP P«1 (N 264-TX PUMP PIT
ELECTRICAL WIRE FAILS TO GROUND (SHORTS) LDE PP 244TX
PUMP P264-S+1 FALLS TO SHUTOOWN AS REQUIRED
102-SY-02A PUMP PIT VALVE A<l LEAKS EXTERNALLY
PUMP P244+8+1 FAILS TO SHUTOOWN AS REZQUIRED
102-9Y-02A PUNP PIT VALYE A-2 LEAKS EXTERNALLY
LEAK GCCURS [N 241-y-182 CONNECTION U-9 ANO U-2

ELECTRICAL WIRE FAILS TO GROUND (SHORTS) FOR LDE-D@-V-152

LEAK OCCURS IN 261-U+151 CONNECTION L-7 AND L-3
GLECTRICAL WIRE FAILS 70 GROUND (SHORTS) LDE-08-y-14Y
LDE-02A-1 WISCALIBRATED

LBAX FROM INNSR PIPE OF SN-277

LOE-vS42 GROUNDING WIRE NOT ATTACHED TQ SCREW

LEAK FROM [NNER PIPE OF V362

LOB-V562 MISCALIBRATED

LEAX PROM [NNER PIPE OF V562

LEAK DETECTOR LOE-Q2A-1 PROGES CORROOED

LEAK FROM INNER PIPE QF SM-277

LEAK DETECTOR PROBE v$42 CORRGDED

LEAK FROM [NNER PIPE OF V62

LEAK OCCURS [N 241-7TX-152 CONNECTION U+8 AND Y-9
BLECTRICAL WIRE FAILS TO GROUNO (SHORTS) LLE PP 244TX
AIR OPERATED VALVE 00V-1! LEAKS

SLECTRICAL WIRE FAILS TO CROUND (SHORTS) LDE PP 244TX
ANNUNCIATOR 47-G2 FAILS TO ALARM

Pe204-5-1 PROCESS PUMP SEAL LEAKS

102-8Y-02A PUNP PIT VALVE A-2 LEAKS EXTERNALLY

LEAK DETECTOR LDE-PP-2-A WIRING PA[LURE

MANUAL VALYE A-3 LEAKS

LEAK DETECTOR LDE-PP-2 WIRING PAILURE

MANUAL VALVE A<2 LEAKS

4-109

LEAX QETECTO

11-08-93

gxposuat

48
1
‘8
1
(] ]
1
8
1
48
1
&8
1
“8
8
«8
7 ]
48
1
(2]

_mlo Peges &

8.8,
PROS.

IR X X XY

¢.808-07
2.308-06
1.928-03
2.308-06
9.128-04
1,300-04
9.128-04
1030.'0‘
9.128-04
3.308-06
9.138.04
2.506:906
9.120-04
1.468-04
1.448+08
1.668:04
1,648-08
7.608-05
1,648-08
7,60l'0!
1.668-03
7.408-05
1.448-05
7.508-05
‘o“"as
7.608-0%
1.,448-0%
7.508-08
1,608-08
7.608-0%
1,4b8-09
7.608-03
1.4468+08
1.668-06
7.208-06
7,00€-0%
1.468-09
7.008-03
1.648-08
4.808-0§
1.668+05
6.808-05
1.448-05
1.008-03
4.308-07
1.008-03
&,808-07
'000.'03
4.808-07
9.60"0‘
4,808-07
9:‘6"0‘
4.408-07
6.808-05
7.200-%6
4.808-0%
7.20€-06

2.308-06

1.44Q-04
1.448+03
1,468:08
1.642-03
1.468-08
1,64E-05

M00./CS.
PROS.

vrevette

6.428.09
2.10¢4.09
2.108-09
2.108:00
2.194-99
2.108-09
2.078-09
2.078-09
1.09€-09
1.09€-09
1.09€-09
1,09€-09
1.09¢-09
1.09€-99
1.09¢-09
1.09€-09
1.048-09
1.0;3-09
1.018-09
é.91¢€-1Q
8.91¢-10
4.808-10
¢.808-10
6.808-10
6.418<10
L.418-10
3.468-10
3.468-10
3.318-10
2.07¢8-10
2.07¢-10
2.07€-10



PMNP1QT T .CUT
Filrer: 'ALL'

"7 WULE/EVENT NANE

sesrvesscsnsages

TWAPP-
130) PVOA-10L
TwAPS 22
131) TVDA-1+(
THAPP+ 32
132) TvOA-3 L
TWAPP 22
133) TWA-oL
TWAVR+A2
136) TVOA« 1+
TVAPPRAZ
138) PVONY- 2L
TUALDRP2
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r

.
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WHC-MR-0429

CUTSET REPORY
Truncation Limit: 1,008-10

OESCRIATION

etacensenee

LEAK OGTECTOR LOE-RP<2 WIRING PALLURE

MANUAL VALVE A-1 (BAKS

LEAK OBTECTOR LOR-PP<2 WIRING FASLUAL
1028Y-02A PUMP PIT VALVE Al LEAKS RXTERNALLY
LBAX DETECTOR LOE<PP+Q WIRLING FAILURE
102-3Y:02A PUMP PIT VALVE A+3 LEAKS EXTERNALLY
LEAX OETECTOR LOG:PP-2 WIRING SAILURS

261-8Y+A4 VALVE PLY VALVE A2 LEAKS EXTEANALLY
LEAK OBTECTOR LOE-VP+$Y-A WIRING FA{LURE
1028Y-02A PUNP PIT VALYE A1 LEAKS EXTERNALLY
LEAK OQTECTOR LOG-PP+2:A WIRING PAILURR

NANUAL VALVE WV-2 LBAXS

SLECTRICAL WIRG PALLS TG GROUND (SHORTS) LDE PP 264TX

4-110

RATE

asee

3e.a7
b U4
€.q7
.07
3a.07
3u.qr
Je.or
3eear
3807
38-07
3807
3807
3t-07

11.08-92

EXPOSURE

seccsnase

9116 Paga 8

N
PROS.

voese

1.448-08
14668°03
1,448-08
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APPENOIX B

ANALYS1S OF EXPECTED TEMPERATURE RESPONSE IN TANK T-101
FROM LOSS OF COOLING TO THE SUBMERSIBLE PUMP
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Phone: 6-2520 H5-32

Data: November 11, 1992

Subject: ANALYSIS OF EXPECTED TEMPERATURE RESPONSE IN TANK T-101 FROM LOSS
OF COOLING TO THE SUBMERSIBLE PUMP

To: N. J. Milliken H8~-32
cc: J. M. Grigsby H6-32
R. D. Crowe HB-32

MK File/LB

Attachad is a raport of the subject analysis.

”737{"%“4‘
{
M. Kummerer

Senior Engineer
cab

Attachment

Huntora Oparations end Cnginesnng Contraetor for the US Departmaent of Energy
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EXPECTED WASTE TEMPERATURE RISE FROM LOSS OF COOLING TO THE SUBMERSIBLE PUMP

Summary and Conclusigas

Calculations were performed to astimate the maximum rate of temperatura rise
in the waste contents of Tank T-101 should cooling to the submersible pump
motor be lost. For simplicity of calculation, it was assumed that heat from
the pump was transported only in the radial directfon, through the saltwall
and into the waste. The effects of heat 19ss from the system in the upward

direction were neglacted.

The waste was assumed to be ferrocyanide sludge. The minimum waste |
teamperatura of concern was taken to be about 200 °C. The heat generation rate
from the uncooled motar was taken to be 2000 watts. The calculated time for
the temperature in the waste to reach 200 °C was about 1.5 days.

To reach this result required that the pump motor achieve unrealistically high
temperatures (about 950 °C). Damage to the motor would prevent power being
supplied to it well before this temperatures is reached. Heat leaving the
system by upward flow of heated air through the saltwell, and by conduction
from the waste surface into the tank vapor space, would further mitigate the
tamperature rise. Therafore, it is concluded that, if the pump were to
continue running for a time without cooling flow, an increase of the
temperaturas. in the tank contents to a hazardous leval is not expected.

. Mathod of Calcylation

The assumed geomatry was a series of three concentric cylinders with the inner
cylinder representing the pump, the middle cylinder reprasenting the air gap
between the pump and the saltwell wall, and the outer cylinder representing
the tank contents. The heat output of the pump was astimated to be 2000
watts. This value was based on the specified minimum flow (0.25 ft/s)
required to cool the pump during normal operations. Test information needed
to calculate the pump heat was obtained from the vendor of the motor (Franklin
Electric). The pump heat was calculated using the equation for surface

canvection:

qehA(T,-T,)

Where; q = heat generation rata (watts)
h = the heat transfer coefficiant (W/m® °C)
A = the wetted surface of the motor (0.19 mz)
T, * test tamperature of the motor shell ( 38%C)
T, = temperature of the test fluid (water at 19°C)
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The heat transfer coefficient, h, was calculated using the relation for
turbulent flow of water in annular spaces given in Marks, 1951:

ye.s
hs160(1+0.012¢,) ——
DO-.

Where: t, = fluid temperature (65.6 °F)
V = fluid linear velocity (0.25 ft/s)
B0 = annular clearance in inchas between the motor and

shroud (1 inch)

" 0
This gave a value for h of about 94 BTU/hr fté °F (SJS'W/m3°C)ﬂ Using this
value in the convection equation yields a waste heat value for the motor of
1930 watts. This was rounded to 2000 watts for the purpose of the

calculations.

Solutiaon for the transient temparatures at radial distances from tha pump were
calculated using the TRUMP (Edwards, 1972) computer code. The ¢ode uses a
finite difference method to solve the heat balance equation for a variaty of
geometries. A one dimensional, cylindrical geometry was used for this case.
This is analogous to modeling the case as an infinitely long cylinder with
heat flow in the radial direction only. The dimensions and physical
parameters usad in the model are discussed below: .= .

~ The heat source of 2000 watts was distributed over the volume of
the tnner cylinder, with a radius of 2 inches [.0S P) and a | mater length.
This gave a volumetric heat source of 2.5 x 10° W/m".

1 - The pump was modeled as steel with a radius of .06 m. The

Radial Dimensions
saltwell space, with a radius of .1 m, was given the properties of air. The

remainder of the model, to the outer tank radius of 11.4 m, was sludge. The
thicknass of the steel shroud and the saltwell were interposed between the
pump and saltwell space, and the saltwall space and waste, respectively.
[ntarface nodes were usaed between materials to model the resistance to heat
flow expected whera materials with diverse thermal conductivities are adjacent

to each other.
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' igs - The thermal properties used for the three matertals ars
given in the following tabla.

o
Material Densi;y Heat Capacity Tharmal

kg/m J/kg °C Conductivity
W‘m °c .
S*gel 8000 500 50
Alr 1.3 1006 18"

Sludge" 1500 3000 2.0

The thermal conductivity of air at about 300 K is given.as ;03 W/m °C.
This value was multipiied by 6 to simulate the combined effect of conduction
and convection through the air gap.

The density and heat capacity of the sludge are those given in Grigsby,
1992. The tharmal conductivity is that obtained from testing of ferrocyanide
waste simulants as reported in Meeuwsen, 1992.
1n1j131_gng_ﬁggnggnx_ggng1§igg; - The starting temperature for the whole
system was taken to be 68 °F (20.3 °C). This is the maximum temperature for
tank 101-T given in Hanlon, May 1992. A constant temperature of 20.3 °C was
imposed at the tank outer boundary.

Riscussion

The calculated time for the temperatures in the waste near the saltwell to
reach 200 °C was about 1.5 days. This is on the order of the time it would
take to heat the one foot thicknass of sludge adjacent to the saltwell to 200
9 adiabatically with 2000 watts heat input. Therefora, it is considered

reasonabla.

The simplified treatment for modeling purposes neglected important pathways by
which heat wauld leave the system fn the real case. As the temperature of the
air in the saltwell rises, the density of the air will decrease. The warmer
air will flow upward carrying heat out of the system. Additionally, as the
temperature of the sludge risas, some of its heat will be lost by conduction
to the vapor space above it. These heat laoss mechanisms, if accounted for,
would increase the time required to reach sludge temparatures of concern.
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P.0. Bex 1970
Richlond, WA 90352

Thomas M Anderson
President

December 15, 1992

9258546

Mr. John D. Wagoner, Manager
U.S. Department of Energy
Richland Field Office
Richland, Washington 99352

Dear Mr. Wagoner:

SUBMITTAL OF SAFETY EVALUATION FOR EMERGENCY PUMPING OF TANK 241-T-101
AND REQUEST FOR AUTHORIZATION TO USE A SUBMERSIBLE PUMP

References: (1)

(2)

(3)

(4)

(5)

(6)

Letter, R, F. Christensen, RL, to President, WHC,
"Transmittal of Comments on Amended Criticality
Safety Justification for Continued Operation to
Support Stabilization Activities in Certain SSTs,"
SFD:RFC, dated November 30, 1992.

Letter, R. F. Christensen, RL, to President, WHC,
"Safety Assessment and Environmental Assessment for
Interim Stabilization of Ferrocyanide Tanks, "
SFD:WFH, dated November 25, 1992.

Letter, H. D. Harmon, WHC, to J. H. Anttonen, RL,
"Tank 241-T-101 Corrective Actions, Recommendations
and Requests," 92076488 R3, dated November 25, 1992,

Letter, H. D, Harmon, WHC, to J. H. Anttonen, RL,
"Tank 241-T-101 Corrective Actions, Recommendations
and Requests," 92076488 R1, dated October 30, 1992,

Letter, M. A, Payne, WHC, to R. E. Gerton, RL,
"Transmittal of the Amended Justification for
Continued Operations to Support Stabilization
Activities in 102-8Y, 109-8Y, 102-C, 107-C, 110-C
and 101-T," 9257718, dated October 21, 1992,

Letter, D. C. Richardson, WHC, to R. E. Gerton, RL,
"Completion of Milestone 2024: Complete Safety
Assessment for Pumping Ferrocyanide Tanks: and
Milestone 2001: Submit Recommendations on Interim
Stabil1zation of Ferrocyanide Tanks in Support of
the TPA," 9257308, dated September 30, 1992,
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‘4
The Westinghaouse Hanford Company (WHC) has submitted the following
?ofuments to the U.S, Department of Energy, Richland Field Office
RL):

o The safety assessment (SA) and the environmental assessment (EA)
for interim stabilization (References 3 and 6) of ferrocyanide
tanks (including Tank 241-T-101).

0 An amended Justification for Continued Operat{ons §JCO) and
supporting Criticality Safety Evaluation Report (CSER) for the
criticality Unreviewed Safety Question in support of interim
stabilization of six Single-Shell Tanks (SSTs) including Tank
241-T-101 (Reference 5).

WHC has requested RL concurrence (Reference 4) to interim stabilize
Tank 241-T-101, which is on the 1ist of ferrocyanide-containing tanks.
WHC has submitted the revised EA and Finding of No Significant Impact
(FONSI) of pumping Tank 24]-T-101 in response to Reference 2, and

has requested RL approval (Reference 3) to interim stabilize Tank

- 241-T-101, based on the §A.‘EA, FONSI, and amended JCO that. have been

transmitted. . |

The purpose of this fetter is to:

o Partially respond to Reference 1.

o Respond to Reference 2.

o Submit a safety evaluation (SE) which is specific to the
emergency pumping (emergency interim stabilization) of
Tdank 241-T-101 only.

“
o Repeat the request for authorization to emergency pump
Tank 241-T-101.

Discussion of these four items is as follows:

Partial Resoonse to Reference 1

WHC has reviewed Reference 1 which includes comments on the amended
JCO and CSER (Reference 5). In response to Reference 1, WHC will.
submit a revised JCO by December 18, 1992, .

One of the comments in Reference 1 pertained to the potential that
ferrocyanide might be transferred to Tank 241-SY-102 with the pumped
1iquids from 241-T-101. The basis for this concern is that
experiments at Pacific Northwest Laboratory (PNL-8387: Ferrocyanide
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Safety Project Subtask 3.4 - Aging Studies Fiscal Year 1992 Annual
Report) have shown that sodfum nickel ferrocyanide dissociates in
higher pH (greater than pq « 12) aqueous solutions, allowing the
ferrocyanide ion [Fe(CN),™] to enter solutfon and nickel to
precipitate as insoluble Ni(OH),, Therefore, the nickel is unavailable
{or precipitation of ferrocyaniae if the pH is lowered again to 10 or

ess.

Research done by PNL and WHC indicates that this phenomenon does not
present a significant hazard for ferrocyanide reactivity in Tank
241-SY-102 for the following reasons:

1) Oased upon historical records, Tank 241-T-101 does not contain
significant quantities of ferrocyanide. Report WHC-SD-WM-ER-133,
Rev. 0, Ferrocyanide Tank Inventories, by G. L. Borsheim and
B. C. Simpson, shows a ferrocyanide inventory for this tank of
Tess than 1,000 gram-meoles.

2) The available moisture in the receiver tank will be much too great
to allow any ferrocyanide transferred to be-reactive. The
hydroxide content in 241-5Y-102 is in excess of a pH of 13, which
fs the condition under which ferrocyanide is expected to .
dissociate under radiolysis--aventually going to iron hydroxide,
carbon dioxide, and ammonia.

3) Chemical analyses of 1iquid samples from other ferrocyanide tanks
show total cyanide concentrations, reported as CN°, of less than
50 parts per million (ppm), even when the pH was above 13. This
corresponds to a ferrocyanide [Fe(CN),™ ] concentration of about
70 ppm. If the 30,000 gallons of 1iquid pumped from Tank '
241-T-101 were to contain ferrocyanide at 70 ppm, the amount
transferred would be about 50 gram-moles, The 50 gram-moles would
be small compared to the 1000 gram-moles required for a tank to be
put on the 1ist for ferrocyanide content.

Based upon the above discussion and a review of the comments in
Reference 1, WHC has reconfirmed the conclusion that pumping of Tank
241-T-101 can be carried out without undue risk to onsite workars or
the general public.

Response to Reference 2

Reference 2 transmitted comments from RL on the SA and the EA. The
comments contained in Reference 2 had already been incorporated in
the EA that was transmitted by Reference 3. WHC will submit the
revised SA by December 23, 1992. Appropriate comments contained in
Reference 2 have also been incorporated in the attached SE for

4-120



WHC-MR-0429

Mr. John D. Wagoner 02658546
Page 4
Dacember 15, 1992

‘Q
emergency pumping Tank 241-T7-101 using a submersible pump (including
the installation of a saltwell screen?. :

One of the enclosures to Referance 2 was a letter (H. H. Eckert,
DOE-HQ, to R, E. Gerton, RL, "Review Comments on the Ferrocyanide
Tanks Stabilization Safety Assessment and Environmenta) Assessment,"
dated November 18, 1992) which contained a request for an engineering
evaluation of alternatives (EEA) to interim stabilization.

WHC recommended against preparation of such an EEA (References 3

and 4) since the alternatives ts interim stabilization were addressad

in the Hanford Defense Waste Environmental Impact Statement Record of

?Scésion (Federal Register, Volume 53, Number 72, dated April 14,
88).

On November 19, 1992, WHC requested that Kaiser Engineers Hainford
(KEH) coordinate the preparatfon of such an EEA. WHC has now
requested KEH to expedite the preparation of this EEA as an emergency
action. However, WHC again requests RL to reconsider this delay in an
emargency response to an assumed leaker  tank., Preparation of this EFA
will cause at least a 50-day delay in the schedule for pumping
(Reference 4) Tank 241-T-101 depending on the scope 6f the EEA, which
was not clearly defined in Reference 2. -

Submittal of Safety Evaluation for Emergency Pumping of Tank 24]1-T-101

The attached SE draws upon existing safety analysis documentation, and
concludes that the pumping (interim stabilization) of Tank 241-T-101
can be carried out without undue risk to onsite workers or the general
public. The hazards involved in emergency pumping of Tank 241-T-101
using a submersible pump and installing a saltwell screen were
evaluated and verification was made that these operations involve no
more risk than similar activities analyzed in previously submitted
safety documentation. Controls to ensure the safaty of the process
are included in the SE.

or i 0 r -T-

In accordance with the direction in Reference 2, WHC requests
authorization to perform in-tank work in preparation for pumping and
subsequently interim stabilization of Tant 24]1-T-101 on an emergency
basis, using a submersible pump. This authorization is contingent
ggon completion of appropriate readiness reviaws and all punchlist
items.
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If you have';ny questions or reguire further information, please
contact Mr, J, M. Grigsby on 376-8907, Dr. G. M. Christensen on
376-5104, or Mr. R. E. Raymond on 373-2785.

Sincerely,

ot

Thomas M. Anderson

President
bjb
Attachment
RL = J. H. Anttonen
G. E. Bishop
G. J. Bracken
R. F. Christensen
R. E. Gerton
R. 0. Puthoff (w/o attachment)
S. H. Wisness
J. K. Yerxa
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BASIS FOR EMERGENCY PUMPING OF TANK 241-T-101 USING A SUBMERSIBLE PUMP

BACKGROUND

Tank 241-T-101 (101-T) has been declared an assumed leaker by tha Westinghouse
Hanford Company (WHC) and, therefore, preparations have been made to pumg the
excess 1iquid from the tank to mitigate the 1iquid release. The 1iquid level
in Tank 101-T has been showing a downward tvend, and alternate methods have

?g;g used to verify an apparent drop in liquid level of 2.5 inches since May

The methods available to perform ﬁumping are those used for interim
stabilization of single-shell tanks (SSTs). The safety of interim
stabilization activities has been avaluated in various safety analysis
documents. Interim stabilization typically removes the 11quid that has
drained into a salt well using a Jjet pumg. However, since jet pumping rates
are slow, WHC recommends that a submersible pump be used in a salt well to
renove the 1iquid more rapidly. Removal of the easily pumpable 1iquid reduces
the driving force behind the Teak and minimizes the impact to the environment.
Submersible pumping 1s the preferred method for 1iquid removal (Wiggins 1992).

Tank 101-T is on the watchlist for ferrocyanide. These tanks were believed to
contain greater than 1,000 g-mol (approx. 500 1b) of ferrocyanide waste, and
so were declared to invelve an Unreviewed Safety Question (USQ) by WHC in
October 1990. A .USQ requires that the contractor perform, and the U.S. .
Department of Energy (DOE) authorize, safety analyses for activities that may
involve the USQ to ensure safe operations. Several intrusive activities have
already been analyzad as described in safety assessments covering ferrocyanide
tanks. WHC believes that a new safety assessment is not required for either
the installation of pumping equipment or the submersible pumging of Tank

101-T and that the hazards are similar to those coveraed by the following
existing safety assessments for ferrocyanide tanks:

. WHC-SD-WM-SAD-009 Saf;ty Assessment for Gas Sampling All Ferrocyanide
Tanks

This includes tha authorization to perform waste tank level measurement
per: Letter, R. E. Gerton, RL, to President, WHC, "Waste Level
Measurement in Tank 241-T-101," 92-TOD-13S, dated October 6, 1992.

. WHC-SD-WM--SAD-011 Safety Assessment for Sludge Weighlt Sampling, Auger
Sampling, and Penetromater Testing in Tanks that
Contain Ferrocyanide Compounds

. WHC-SD-WM-SAD-013 Safety Assessment for Push-Mode Sampling 1n
Ferrocyanide Tanks Without Saltcake Crust

. WHC-SD-WM-SAD-014 Safety Assessment for Thermocouple Tree Installation
and Operation in Nenleaking Ferrocyanide Tanks

. WHC-SD-WM-SAD-018 Safety Assessmaent for Interim Stabilization of
Ferrocyanide Tanks (to DOE for approval).
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AIthou?h Tank 101-T s on the ferrocyanide watchlist, invastigation of the
historical records of tank transfers during and after the ferrocyanide
campaigns indicate that the tank now does not contain significant amounts of
ferrocyanide. Tha racords show that the maiority of the ferrocyanide sludge
was removed from the tank in 1953, and the tank was filled and sluiced out
before the present waste was introduced (Borsheim 1991),

SCOPE

This document evaluates whether the installation of pumping equipment and the
proposed substitution of a submersible pump for a jet pump are covered by the
existing safety analysis documentation for farrocyanide tanks. The evaluation
includes a review of the equipment and methodology developed for the activity,
a corralation to other safety documentation, and application of the questions
used to determine 1f an unreviewed safety question axists relative to the
installation of the pumping equipment and the submersible pumping of Tank 101-

DESCRIPTION OF THE ACTIVITY

Tank 101-T contains a total of 133,000 gallons of waste. Thirty thousand
(30,000) gallons of this is supernate that 1ies above the settled solids.,
After the supernate is removed, the volume of drainable liquid remaining in
the solids is expected to be less than 13,000 gallons. This is lass than the
maximum volume of drainable interstitial liquid (50,000 gallons% allowed for
interim stabilized tanks. To accomplish pumping, equipment will have to be
fnstalled into Tank 101-T, including both a salt well screen and the actual
pump itself.

System Information

In general, the process facilities and equipment needea for pumping Tank 101-T
are as follows:

1. Single-shell waste storage tank

2, Pump pit, salt well screen, submersible pump assembly
3. Transfer piping and valve pits

4. Doubly contained receivar tank

8, Double-shell waste storage tank

6. Associated instrumentation and controls. »

Single-shell Wasta Storage Tank
Tanks in T Tank Farm have a nominal capacity of 530,000 gallons. The tanks

are constructed of reinforced concrete with a mild steel liner covering the
bottom and sidewslls. See Figure 1.
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A1l of the SSTs have been inactive since 1980. Therefore, no wasta transfers
}n:o the tanks have been made since that time, and none are planned for the
uture.

Specifically for this safety evaluation, the emphasis will be on Tank 101-T.
Tank 101-T 1s passively ventilated through a riser with a high-efficiency
particulate air (HEPA) filtration system.

Temperature readings from thermocouples at various depths in the waste are
taken and recorded manually once a waak.

In Tank 101-T Yiquid waste level is measured with a Food Instrument
Corporation (FIC) level gauge. The FIC gauge readings are transmitted to an
automatic data recording system, or taken and recorded manually.

*

Pump Pit, Salt Well, and Submersible Pump

The equipment and installations required for submersible pumping a SST are (1)
a pump pit, (2) a salt well screen, (3) a submersible pump assembly, (4)
flushing assembly, (8) flex-hose jumpers, and (6) associated controls.

The dome of the SST {is built with several risers of different diametaers, one
of which protrudes into the pump pit. A pump pit {s a concrete structure
located above the tank dome near the center of the tank. The pumping system
s housed within the pump pit with portions of it extending into the riser.

The salt wall system 1s a 10-inch-diameter salt well casing consisting of a
stainless steel salt well screen welded to a schedule 40 carbon steel pipe.
The casing and screen are to be inserted into the 12-inch tank riser located
in the pump pit. The stainless steel screen portion of the system will extend
through the tank waste to near the bottom of the tank. The salt well screen
portion of the casing 1s an agproximately 10-foot length of 300-series, 10-
inch-diameter, stainless steel pipe with screen openings (slots) of 0.050
inch. Because the waste level is at lass than 4 feet, the salt well screen
will extend above the tank waste. Therefore, the salt well is open to the
tank's atmosphere. See Figure 2. The function of the salt well screen is to
minimize the size and amount of solids pumped.

The submersible pump is to be mounted to a 2~inch transfer pipe extending up
through the tank and the adapter flange to the pump pit. From the adapter
flange the waste will be routed through a horizontal discharge flange. From
the discharge flange the transfer pipe will then be connected to a flushing
tee. The flushing tee is to be connected by flex hase to the connector head
attached to the wall nozzle and, finally, to the permanent waste transfer 1ine
(SN-6012). See Figure 3.

The submersible pump assembly is needed to raise the 1iquid from the salt well
screen into the pump pit, nominally a 35-foot elevation rise. The submersible
pump has a 6-horsepower (hp) motor, driven by 480-valt, three-phase power.

The motor itself is below the pump intake and is submersed in the 1iquid being
pumped. The pump 1s rated at 40 gal/minute at 130 feet total dynamic head,
for 1iquid with a specific gravity of 1.7. The pump motor 1s cooled by the
1iquid being pumped, and the minimum specified velocity past the motor is 0.25
foot/second.
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Figure 1 - High~Level Waste Tank Configuration
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Figure 2 - Single-shell Tank with Pump Pit and Submersible Pumping Assembly
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Figure 3 - Pump (Heel) Pit Detail and Transfer Routing
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. To aid in the flow past the motor, the pump has a flow director (shroud). See

Figure 2.

Important instrument and control systems include (1) leak detection and (2)
submersible pump controls, including safety interlocks.

Since tha transfer line is a three-pronged manifold system from the 101-T,
104-T, and 105-T pump pits to the joint transfer line (SN-6012) going to the
244-TX DCRT, leak detection is provided in each pump pit, 101-T, 104-T, 105-T,
and at the 244-TX DCRT. See Figura 3. The leak detectors are interlocked to
shut down the pump in case there is a leak in the transfer piping. A flashing
Tight at the pump pit and an audible alarm at Tank 101-T, located on top of
the pump control station outside the pump pit area, alert tank farm operators
to the shutdown condition.

v .
An additional interlock associated with the pump itself is a thermal overload
device designed to shut off the pump in the event the pump temperature
increases from pumping air or stoppage by excessive sludge.

Transfer Piping and Valve Pits

The transfer line (SN-6012) designated to transfer waste fram Tank 101-T to
the 244-TX OCRT is direct buried with 3 feet of ground cover to provide
shielding. The line is carbon steel welded pipe, primarily 2 tnches in
diameter, with a'portion that is 6 inches in diameter. A1l transfer lines are
sloped toward the DCRT for drainage.

The design 1ife of the salt well pumping transfer lines was 5 years. They are
now more than 10 years old. Therefore, the 1ines must be pressure tested
before use and every 6 months during use to ensure against leaks. Procedure
T0-140-170 describes the method for pressure testing. Pressure testing was
analyzed for safety in WHC USQ safety evaluation 10-92-P7-101-T and the DOE
notified by letter (Richardson 1992b).

Flow from the tank is routed through the pump pit to the receiving DCRT (244-
TX), using Transfer Procedure T0-470-967.

Doubly Contained Receiver Tank (DCRT 244-TX)

The salt well waste from Tank 101-T will go through the 244-TX DCRT. The 244-
TX DCRT is a 25,000-gallon cylindrical tank., The tank is positioned with its
axis horizontal in the lower section of the reinforced concrete vault. Above
the tank vault, and connected to it, are a pump pit and a filter pit. An
instrument enclosure {s also above the tank vault but not connected to i{t.

The pump pit contains transfer and agitator pumps and jumper connections to
the transfer lines and valves. The filter pit contains a ventilation system
equipped with HEPA filters. The tank vault contains the receiver tank and
sump wel). Associated instrumentation is contained in the instrument pit.
See Figure 4.
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Figure 4 - Receiver Vessel, Typical Configuration
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The ventilation system maintains the receiver vessel and annulus under
negative pressure with respect to the atmosphere to pravent the release of
radioactive matarials in case of a tank breach. Supply air {s taken into the
tank annulus through a coarse filter and a HEPA filtar. The exhaust system
pulls air from the annulus intake and the fnner tank through a coarse filter
and two stages of HEPA filters.

Safety considerations and controls on the ventilation system provide dampers
and valves for regulation/isolation, measurement of differantial prassure
across the filters, continuous radioactive particulate monitoring and record
sampling of exhaust air, and continuous flow measurement of exhaust air,

The leak detectors in the DCRT sumps are interlocked with the submersible pump
to shutdown in the event of a leak in the DCRT. Leak detectors are also
installed in the filter pits or filter housing. v .

To minimize the sedimentation of solids from 1iquor in the piping systems, the
capability of water dilution is provided in the DCRT. In 244-TX, rotating
spray nozzles are installed inside the tank to aid in tank flushing. Also,
s?uice Jets and flow from a pump agitator provide a means to resuspend solids
and keep in slurry form.

Doublae-Shell Waste Storage Tank

The transfer will then continue from the 244-TX DCRT to Tank 241-SY-102 using
an existing Double-Shell Tank transfer procedure (70-430-480), after

- verification of compatibility by sampling and analyzing samples from both

tanks.

SAFETY EVALUATION

The safety {ssues covered in this safety evaluation are associated with
equipment installation, post pumping storage of the ferrocyanide waste, and
the pumping operation itself.

HAZARDS ASSOCIATED WITH EQUIPMENY INSTALLATION

Hazards associated with the installation of equipmeni into a ferrocyanide tank
have been analyzed in several previously reviawed safety assessments,
includin? loss of containment because of riser damage, penetration of the tank
bottom liner from dropped objects, accidental combustion of vapor space gases,
toxic vapor exposure, and water addition. The hazards associated with both
the installation of the salt well screen and the submersible pump assembly are
similar to the previously analyzed activities, as discussed below.

Hazards associated with equipment removal, such as the withdrawal of radiation
sources (i.e., the submersible pump or salt well screen), are not included in
this safety evaluation. It is not intended to remove eithar the salt well
screen or the submersible pump at this time. However, work plans are being
preparad as a contingency in the event either the salt well screen or the
submersible pump fail and need to be removed and replaced. The safety of the
removal will be evaluated when the procedures are better defined.
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Riser Damage

Damage to the riser could occur 1f either the salt well screen or the
submersible pumq ware dropped, striking the riser with sufficient force. This
i{s extremely unlikely, because both 1ifts will be performed as critical 1ifts.
However, if either the salt well screen or the pump were dropped and the riser
was damaged, gas and vapor confinement could st111 be maintained by using a
thick *donut"* type gasket.

Tank Liner Penetration

The possibility exists of unintentionally droqping either the salt well screen
or tge submersible pump from ground level while they are heing lowered into
the tank. Tank bottom liner penetration is a potential hazard. °
WHC-SD-WM-SAD-014 shows that it would take a relatively sharp object (e.g., a
thermocouple tree) wei?hin? several hundred pounds and being dropped several
feet to panatrate the 1/4-inch steel bottom liner. '

The consequence of penetrating the bottom 1iner would be leakage to the soil.
Consequences were evaluated in WHC-SD-WM-SAD-014 for a thermocouple
penetration of the tank bottom liner. It was concluded in WHC-SD-WM-SAD-014
that a leak from the penetration of a ferrocyanide tank would pose no
significant risk to offsite or onsite workers, but might add to future cleanup
efforts. Analysis of Tank 101-T was included in the above referenced study. -
It can also be concluded that the consequences of a tank bottom liner
penetration are the same regardless of the initiating event; tharefore, this
conclusion would also apply to a salt well screen or submersible pump tank
liner penetration. :

To prevent this extremely unlikely but potential accident, the salt well
screen and submersible pump 11fts shall be treated as critical 1ifts. This
requirez :dditional operator training and rigging inspections as described in
WHC-CM-6-4.

Electrostatic or Electrical Sparks

A flammabiiity meter will verify, upon entry, that Tank 101-T has no flammable
gases above 20% of the lower flammability 1imit (meter calibrated with
methane). Thereiore, electrostatic or electrical sparks in the vapor space
will have no adverse effeact. :

The flammability meter test shall be as described in WHC-SD-WM-SAD-009 using
an Industrial Scientific (or equivalent) meter with a ?rounded wire wrapped in
TEFLON tube. This type of meter does not detect Normal Paraffin Hydrocarbon
(NPH) effectively (Estey 1992); howaver, there is no reasoh to suspect NPH in
Tank 101-T, because 101-T s not listed as an organic tank in the monthly WHC
surveillance report (Hanlon 1992). Even if NPH were present, the flammability
meter reading would not be expectad to be off by more than a factor of 2
(Estey 1992). Also, NPH vapor, {f Rresent, presents virtually no flammability
hazard at ordinary temperatures such as those either outside the tank, inside
the tank head space, or in the tank breather filter system (Richardson 1992a).
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After non-flammability is confirmed, controls to prevent flammable gas
ignition, such as grounding and bonding procedures, are not required. This
has baen established in WHC-SD-WM-SAD-011.

Toxic Gas Exposure

Ouring the opaning of the riser there is a possibility of a releasa of toxic
ases (i,e,, ammonia, organic vapors, and nitreus oxide) and combustible gas
%1.0.. hydrogen, etc). Protective measures as described in WHC-SD-WM-SAD-014
and the controls {n this safety evaluation will provide adequate safety

measures.

Changes in the Waste from Water Addition >
Water addition may be necessary to facilitate salt well screén 1dstallation.
although it is not expected.

The addition of water to ferrocyanidz tanks was considered in
WHC-SD-WM-SAD-014. The document looked at increased radiolysis of water,
lowerin? the pH values of the waste, releasing toxic or combustible gases, and
the redistribution of ferrocyanide compounds. Based upon the conclusions of
that safety assessment, water addition will not result in an increased
potential for the release of radioactive or hazardaus materials.

HAZARDS ASSOCIATED WITH POST-PUMPING STORAGE OF FERROCYANIDE WASTE

llazards associated with post stabilization storage of the ferrocyanide waste
have been analyzed in WHC-SD-WM-SAD-018, a previously reviewed safety
assessment for the interim stabilization of ferrocyanide tanks using a jet
pump. The hazards reviewed included ferrocyanide reactions with respect to
ferrocyanide/nitrate content, moisture removal, and thermal response. The
hazards associated with 1iquor removal using a submersible pump assembly are
similar to those previously analyzed, as discussed below.

farrocyanide Reactions

Three conditions must be simultaneously prasent for a release caused by a
ferrocyanide/nitrate explosion to occur. They are as follows.

(1) Ferracyanide and oxidant must exist in sufficient concentrations to be
reactive. ‘

(2) Moisture associated with the ferrocyanide sludge must be insufficient to
quench a reaction.

(3) The energy balance of the reactive region must be such that temperatures
high enough to initiate a reaction can be reached.
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Ferrocyanide/Nitrate Content

Tasts on oxidant rich mixtures of ferrocyanide and nitrate/nitrite have placed
the onset temperature of an energetic propagating reaction at about 285°C
$540'F). Results also show that for mixtures with stoichiometric

errocyanide/nitrate mixtures (1 mol ferrocyanide:6 mol NaNO,) less than 9 wt%
of the total, a propagating reaction will not occur. This 15 a conservative
bound for safe storage.

Bacause the exact quantities and distribution of the ferrocyanide in the tank
are considered uncertain, a factor of safety of 3 is applied to the maximum
tank concentrations. The factor of 3 was chosen because it 1s known that for
U Plant campaigns, the ferrocyanide added to the various batches was either
0.0025 mol or 0.005 mol. Allowing for the presence of more or less other
precipitates that contribute to the volume of the settled‘vsludge and fer
varfances in the settling characteristics of different batches a factor
greater than two was chosen. Therefore, if three times the mass of
stoichiometric ferrocyanide/nitrate is less than 9 wtX of the mass of the
sludge, the tank is considered safe for storage from the perspactive of
ferrocyanide reactivity.

After pumping Tank 101-T, the ferrocyanide/nitrate concentration will be <3
wtX and, therefore, safe for storage with respect to ferrocyanide reactivity.

Noisture Removal

The grimary effect of pumping the tank will be the removal of water and some
small amount of suspended solids. The effect of dewatering the sludge that
contains ferrocyanide was examined from the standpoint of the reactivity of
the remaining mixture. The results of thermal analysis of waste simulant
flowsheet sludges indicate materials containing greater than 15% water by
weight will not support a propagating reaction.

Sample analyses of tanks containing ferrocyanide in the TY Tank Farm indicate
that the minimum water content of the sludge was about 40 wtX (Grigsby 1992).
These analyses were made in 1985, about 2 years after the tanks were interim
stabilized by salt well jet pumping. Analysis of waste simulant mixtures
confirms that the moisture content of the sludges remains high (>60 wtX for U
Plant materials) after compaction by centrifuge to simulate long-term settling
(Bachtold 1992).

Because pumping of Tank 101-T involves primarily the removal of supernate, the
sludge will remain saturated with 1iquid and, therefore, will be safe for
storage with respect to moisture content prevention of a propagating
ferrocyanide reaction.

».

Thermal Response
The temperature histories of ferrocyanide tanks that have been interim

stabilized by salt well jet pumping indicate that significant lon?—term
temperature rises have not occurred as a result of jet pumping (Kimura 1990).
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Testing of pure ferrocyanide/oxidant mixtures found the temperature for

thermal runaway to be 285°C (540°F). However, previous safety assassments on
farracyanide tank activities assumed a minimum reaction temperature of 200°C
(390°F). This is the temperature ut which sarly testing of stoichiometric
ferrocyanide/nitrate mixtures showed some exothermic behavior. For the
purposes of the evaluation, the lower temperature will continue to be taken as
a bounding temperature for safe waste storage. ‘

The Safety Assessment for Interim Stabilization of Ferraocyanide Tanks assessed
the potential for temperature rise in ferrocyanide sludgas that 1ie below
significant thicknesses of saltcake in some of the ferrocyanide tanks. This
temperature rise was assessed to be possible because of the change in thermal
conductance characteristics of the saltcake after moisture is removed by jet
pumping. Because Tank 101-T has no saltcake, this mechanism for a potential
temperature rise in the sludge is not prasent. There is gxpected to be no
change in the thermal characteristics of the tank and therefore no temperature
rise after pumging. It is concluded that the 1ikelihood of achieving
temperatures above 200°C (390°F) initiating an energetic farrocyanide rsaction
{s extremsly low and, therefore, pumping Tank 101-T is considered safe.

In sumwwary, the conditions after stabilization of Tank 101-T would be (1) the
ferrocyanide/nitrate concentration will be <3 wtX, sz% the sludge will remain
fully saturated with 1iquid with at least 40 wt¥ moisture, and (3) a
temperature rise above 200°C is not possible. Therefore, Tank 101-T falls
within the established criteria and can be considered safe for pumping.

. (WHC-SD-WM-SAD-018)

HAZARDS ASSOCIATED WITH PUMPING.  OPERATIONS

Hazards associated with pumping operations have bean analyzed in previously
reviewad safety assessments, including a break of the waste confinement piping
or equipment, resulting in a 1iquid spray, equipment fires in a SST or DCRT,
hydrogen accumulation in DCRTs, waste stability following mistransfers, and
nuclear criticality. The hazards associated with pumping using a submersible
pump are similar to those previously analyzed, as discussed below. Also
discussed below {s the issue of submersible pump failure, which is specific to
this safety evaluation,

Spray Leaks

Previous safety analyses have been done for the interim stabilization of
nonwatchlist SSTs. The specific event analyzed was a spray leak from a
breached jumper connector in a DCRT pump pit. The most significant factor
contributing to gotentia1 consequences from the leak was determined to be the
possibility of the breach occurring while a cover block was not in place. The
frequency of this event was evaluated as 0.011 event/year for the 244-TX DCRT.

The maximum dose consequences for a spray leak while the zaver block was not
in place were found for the U Tank Farm, The consequerce was 13.0 rem
effactive dose equivalent (EDE) to the onsite individual and 5.4 x 10™°2 rem
EDE from inhalation offsite, The onsite and offsite dose were reduced to

4-135



.

Y]

WHC-MR-0429 9258546
ATTACHMENT

Page 14 of 21

The source tarm for the dose consequence ana]gsis was based on the
radionuclide content of the pumped liquor. The values used for the analysis
of the U Tank Farm are greater than those determined for the supernate samples
from any of nonstabilized ferrocyanide tanks. Therefore, the risk analysis
for a spray leak avent during pumping of Tank 101-T is bounded by the existing
analysis perfaormad to evaluate this event for nonwatchlist SSTs,
(WHC-SD-WM-SAD-018)

The addition of the submersible puin to the gumping assembly 1s also bounded
by the existing analysis for a spray leak. The consequences for  spray leak
are bounded by the results from the interim stabilization of nonwatchlist
§5Ts, taking into account the short duration of pumping and the amount to be
transferred. Both studies require that the coverblocks be in place along the
transfer route to miti?ate the potential spray leak and reduce the potential
consequences to insignificant, v

Equipment Fire

Evant tree analyses demonstrated that conditions resulting from equipment
fires were bounded by existing safety analyses for both watchlist ferrocyanide
and nonwatchlist $STs. The existing safety analyses bound both risk and
consequences, Examination of other fire related events in SSTs and DCRTs
lead to the conclusion that none are credible. (WHC-SD-WM-SAD-018)

The addition of a submersible pump to the pumping assembly does not change
aither the 1ikelihood or consequence of an equipment fire. ~

Hydrogen Accumulation in DCRTs

The evaluated frequency of a fire or explosion because of hydrogen
accumulation in a DCRT was the same, 0.34 event/year, for all DCRTs considered
in the safety study for interim stabilization of nonwatchlist SSTs.
Therefore, it 1s not expected to be any differant for tanks considered in the
safaty assessment for interim stabilization of ferrocyanide tanks.

In the study for interim stabilizing nonwatchlist SSTs the dose consequences
from a hydrogen explosion in the 244-TX DCRT were 0.23 rem EDE onsite and 3.3
X 1077 rem EDE offsite.

The source term was determined by the hydro?en generation rate and the
concentration of radionuclides in the material released from the tank. The
consequences of a hydrogen explosion in a DCRT for any of the ferrocyanide
tanks analyzed in the interim stabilization study for ferrocyanide tanks are
expected to be lower than those calculated for the stabilization of
nonwatchlist SSTs because the radionuclide content of the pumped 1iquor is
lower. Therefore, the risk for a hydrogen explosion during pumping of Tank
101-T 1c bounded by the existing safaety analyses. (NHC-SD-“&-SAD—OIB)

The addition of a submersible pump to the pumping assembly does not change
Sé;¥er the likelihood or consequence of hydrogen accumulation in the 244-TX
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Waste Stability

The safety study for stabilization of nonwatchlist SSTs concluded that there
1s no increasa of risk or any dose consaquances expected as a rasult of
inadvertent addition of pumped 1iquor to a tank because of mistransfer or
drainback during pumping. The same is expected to be true for the
ferrocyanide tanks because no appreciable ferrocyanide is present in the
1iquor. (WHC-SD-WM-SAD-018)

The addition of the submersible pump to the pumping assembly does not change
@ither the 1ikelihood or consequence of inadvertent water addition to the tank
due to mistransfer or drainback during pumping.

Haste Transfer Lines Leaks/Breaks \

The frequency and consequences of leaks to the ground from transfer line
gggaks uring pumping were calculated for the stabilization of nonwatchlist
s.

In the safety study for interim stabilization of nonwatchlist $STs, the
frequency of failure for a transfer line was analyzed and found to ba 1.7
event/year for a pipe length of 640 feet. For the transfer 1ine from Tank
101-T to the 244-TX DCRT, the frequency of failure was found to be 2.7 x 10%

-event/transfer for a Ripe‘length of 1800 feet and a transfer time of 48 hours.

Therefore, even though the pipe length is much longer for this tiansfer, the
frequency of failure is approximately two orders of magnitude less than the
referenced study, because of the 1imited transfer time. If the leak is
assumed to be larger, then the consequences may be more savere. The reference
study limited the leak to 10,100 gallons. In this case of study, it 1s
anticipated that the submersible gump will not pump at a average rate higher
than 20 gallons per minute. At this pumping rate, it would require over 8
hours to pump the referenced 10,100 gallons leaked. But, because the material
balance is calculated hourly, this will 1imit the potential leak rate to 1200
gallons per hour. Therefore, the transfar from Tank 101-T to the 244-TX DCRT
is bounded by the existing analysis for transfer line leaks. For additional
information see Appendix A to this safety evaluation.

The addition of the submersible pump to the pumping assembly for Tank 101-T is
also bounded by the consequences in the safety study for interim stabilization
of nonwatchlist SSTs, because of the short duration of pumping and the amount
being transferred. To mitigate or reduce the consequences of the potential
transfer 1ine leak, all transfer 1ine leak detectors are to be verified
operational and a material balance is calculated and recorded at least hourly
to verify that the level in Tank T-101 is dropping and the level in the 244-TX
DCRT 1s rising, corresponding to the amount being transferred.
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Nuclear Criticality

An amendment to the Justification for Continued Operations resulting from the
Criticality Unreviewed Safety Question has been submitted to the Department of
Energy for review and agprovnl. The Criticality Safet{ Evaluation (CSER) for
Tank 101-T, "CSER 92-008: Waste Stabilization for Single Shell Tank 101-T,"
provides conclusive data to support the pumping of 1iquid from this tank. The
CSER concludes *,..that waste in these tanks will remain well subcritical
throughout the process of removing the 1iquids. There 138 no credible way a
critical configuration can be achieved, even if the solids are mixed or
otharwise redistributed* (Payne 1992b).

submersible Pump Failure v

Additional analyses performed for the use of a submersible pump were (1) a
Failure Study of Transfer from Tank 101-T to Tank 102-SY, including a fault
tree analysis of fallure of a submersible pumg during transfer and (2) heat
transfer calculations for the failure of a submersible pump inside a
ferrocyanide tank.

Bounding heat transfer calculations were performed for the failure of the
submersible pump inside the ferrocyanide tank. Failure was a result of a loss
of flow past the pump, which would result in a loss of ﬂump cooling for the
running pump. The calculations conservatively modeled heat transfer only in
the radial direction and neglected significant transport pathways upward and
downward, particularly the heat loss expacted to occur as the air in the salt
well is heated and rises to mix with the vapor space gases. The minimum time
required to reach 200°C (390°F) 1n the sludge under these conditions was
estimated to be 1.5 days as calculated in Appendix B of this safety
evaluation. The failure study conclusion was that the probability of this
event occurring was 3.0 x 10" per transfer, This probability is based on
the potential human error failure during the mass balance calculations and the
failure of the thermal overload switch to activate, preventing the pump from
shutting down. In addition to these controls, the amperas of current drain by
the pump are also monitored for a drop of more than 50% which would indicate a
loss of pump suction, and this is used as an additional criteria for pump shut
down by the operator. Based upon the above, the addition of the submersible
pump to the gumplng assembly for Tank 101-T did not result in the creation of
a new credible accident. See Appendix B for additional information.

Also analyzed was the ability of the pump to ignite flammable gases that might
be present in the dome spaca. Based on the pump sgecifications, the pump has
undergone a megger insulatfon test. Furthermore, based on the required
minimum resistance for the megger test and assuming the wiring connections are
performed to tha specifications, it is assumed that no sparks are possible
from the pump. This is further supplemented by the fact that the motor and
pump are submersed in the tank 1iquids which would conduct any power leakage
to the grounded salt well, It is for these reasons that no spark will be able
to 1gn1te any flammable ?asas that might be present in the dome of the tank.
See Appendix A for additional information.

Therefore, it can be concluded that the addition of the submersible pump does

not contribute to consequences of failure of the transfer system, and that the
existing safety analyses are bounding for this event.
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D. Wil) the consequences of a malfunction of equipment important to safety
be increased?

Response: NO. Tha integrity of the tank has already been questioned because
of the tank's inability to perform its primary function of containment. The
act of pumplnt tha tank will not compromise the integrity of the tank, thus,
equipment installation and pumping will not increase the potential
consaquencas of a malfunction of equipment important to safety.

E. Will the possibility of an accident of a diffarent type than any
previously evaluated in approved safety analyses be created?

Rasponse: NO. Accidents previously analyzed were: riser damage, tank bottom
penetration, combustion of vapor space gases, toxic vapor exposurs, water
additions, ferrocyanide -reactions, a spray leak, equipment fires, hydrogen
accumulation in a DCRT, waste stability, waste transfer 1ine leaks/breaks, and
nuclear criticality. No accident of a differant type is anticipated from
equipment installation or transfer of 1iquid from Tank 101-T, using a
submersible pump, that is not bounded by the existing safaty analyses.

F. Wil the possibility of a malfunction of a different type than any
previously evaluated in the approved safety analysas be created?

Response: NO. Addition of the submersible pump to tha transfer equipment has

been analyzed in this safety evaluation and found to be bounded by the
existing safety analyses. Worst case submersiblae sump failure (running with
no flow resulting in a waste temperature rise) was analxﬁed for this safety
evaluation and the probability was found to be 3.0 x 10 per transfer. This
probability 1s categorized as an incredible event. Therefore, the addition of
the submersible pump to the pumping assembly 1s bounded by the existin?
approved safaty analyses. In addition, controls will be in place to 1imit the
amount of water added to the tank and the temperature of the jetting water is
1imited to ensure no adverse impact.

G. Wi11 the margin of safaty as defined in the basis for any tachnical
specification or safaty analysis report be reduced?

Response: NO. The basis of safaty in the ferrocyanide waste is a combination
of concentrations of ferrocyanide (fuel), sodium nitrate (oxidant), and
diluents (especially water). Physical changes that could affect the margin of
safety would have to affect the waste temperature and/or significant
distribution of the waste. The existing safety analyses have concluded that
the 1ikelihood of achieving temperaturas high enough to initiate an energatic

ferrocyanide reaction is extremaly low, even given the optimum ferrocyanide,
oxidant, and moisture content.

The possibility of waste heatup due to a pump failure was analyzed for this
safety evaluation. The resulting waste temperature after 1.5 days of the
submersible pump running without cooling was found to be to 200°C (390°F), the
minimum temperature of concern of ferrocyanide sludge. The probability of
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REVIEW

A. Wi11 the probability of an accident previously evaluated in the approved
safety analyses be increased?

Response: NO, Probabilities for failures during pumping have been analyzed
in existing safaty analyses. For this safety evaluation, failure of the
transfer system including a submersible Rump was analyzed and found not to
increase the ?robability of faflure., The accidents previously analyzed for
interim stabil{zation of ferrocyanide tanks are bounding due to the short
duration of the pumping required and the amount to be transferred for this
pumping oparation. In addition, the probability of an accident occurring
during equipment installation has also been analyzed, and it was found to be
incredible. Water addition during equipment installation was also aevaluated
and found to be within the existing approved safaty analyses. Tharafore, the
probabilities associated with the task of pumping Tank 101-T.are bounded by
the existing approved safety analyses.

8. Wi11 the consequences of an accident praviously evaluated in %the
approved safety analyses be increasad?

Rosgonse: NO. The consequences of failure because of gumpin have been
analyzed in existing safety analyses. The addition of the submersible pump to
the pumﬁ1ng assembly was analyzed and found not to increase the consequences
above those previously analyzed. The accidents previguslg analyzed for
interim stabilization of ferrocyanide tanks are bounding because of the short
duration of the pumping required and the amount to be transferred for this
pumping operation. In addition, the consequences of an accident occurring
during equipment installation have also been analyzed and found to be within
tha envelope of the approved safety analyses. Water addition during equipment
installation will not result on an increased potential for the release of
radioactive or hazardous materials, and, therefore, water addition was found
to be bounded by the axistin? approved safety analysas. Theraefore, the
potential consequences associated with the task of pumping Tank 101-T are
within the envelope of the existing approved safety analyses.

C. W11l the probability of a malfunction of equipment important to safety
be increased?

Response: NO. The only equipment important to safety in the ferrocyanide
tanks is the equipment diractly related to the integrity of the tank (safaty
class la. The act of pumpin? the tank will have no effect on the integrity of
the tank, thus, it will not increase the probability of malfunction of
equipment important to safety. Actions have also been taken to minimize the
probability of tank liner penatration during equipment installation. Both

the salt well screen and the submersible pump Vifts have been classified as
"critical" 11fts, requiring additional operator training and rigging
inspections. Also, the Vimited water addition will not adverse?y effect the
integrity of the tank, based upon the conclusions of existing approved safety

analyses. Any changes in the pH of the waste will be localized and will not
effect the tank liner.
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this event occurring was also calculated and found to be 3.0 x 10 per
transfer. This probability is based on the potential human error failure
dur1ng the mass balance calculations and the failure of the thermal overload
switch to activate, preventing pump from shutting down. Based upon this
varification, the margin of safety has not been reduced by the addition of the
submersible pump to the pumping assembly for Tank 101-T.

CONCLUSIONS

1. Potential accidents and consequences for pumping Tank 101-T are bounded
by the existing approved safety analyses as described in this safety
avaluation. Therefora, both equipment installation for and pumping of
Tank 101-T are covered by existing safety analyses.

Al .
2. Appropriate controls are available and indicated below.for equipment
installation for and pumping of Tank 101-T.

CONTROLS

1. Before opening the pump pit or any riser, combustible gas shall be
measured at the HEPA exhaust. After the bolts holding the riser flange
are loosened enough to take a gas sample from the riser, but before
complete removal of the riser cover, another gas sampie shall be taken
in the tank vapor space below the riser. This shall be done with an
Industrial Scientific Model MX24] or MX251 (or aquiva]entz flammability
meter calibrated on a methane standard. If the combustible gas level is
greater than 20% of the lower flammability 1imit (LFL) at any of the
three locations, pump installations activities shall not proceed.

2. Before equipment {nstallation into the ferrocyanide tank, the tank vapor
sgace ases shall have baen sampled and analyzed to determine toxic and
flammable constituents. Standard Tank Farm methodology shall be used us
defined by the Industrial Hygiene and Safety Organization.

3. The salt wall screen and submersible pumq 1ifts shall be treated as
critical 1ifts. This reguires additional operator tr»ining and rigging
inspections per WHC-CM-6-4. .

4. Personnel breaking confinement shall be on supplied fresh air.
Perzonnel within 28 feet of an open riser or other release point shall
ba supplied fresh air (Payne 1992a). Respiratorﬂ protection for other
personnel in the tank farm will be as specified by the Industrial
Hygiene and Safety Organization.

5. Contamination control shall be provided around the open pump pit or open
riser. The means of contamination control shall be specified in the
applicable work packaga.

6. Ensure that tha DCRT ventilation systems are operational and operated at
normal flow rates.
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1. Ensure that all coverblocks are in.place on all facilities (1nc1ud1ng
SST pump gits, valve pits, and DCRTs) before initiating pumping and that
no covar blocks are removed until pumping through the affected facility
is shut down, Ensure that coverblocks are properly reinstalled after
maintenance activities befora pumping is resumed.

8. Ensure that all leak detectors along the transfer route are operatidna1
prior to transferring waste from Tank 101-T to the 244-TX DCRT.

9. Material balance is to be calculated at least hourly to verify the flow
from Tank 101-T to the 244-TX DCRT.

10. The amperes of current drawn by the pump are to be monitored for a drop
of more than 50%, which would indicate a loss of pump suction.
Al

11. Tha equipment installation and operation procedures (alon 'wlth this
safety evaluation) shall be reviewed by Radiation Protection and
Industrial Safety personnel.

12. Water addition wil) be 1imited to 500 gallons. Jetting water
temperature shall be <100°C (<212°F) to minimize water additions and
chemical alterations of the waste. Limits on maximum water temperature
are imposed because extremely hot water may cause adverse chemical
reactions - and personnel injury.

The controls and operating conditions discussed in this section must be
addressed in the procedures, work packages, training and other appropriate
documentation, and observed in conductin? work. Preparation for interim
stabilization of a ferrocyanide tank shall include a review of this safety
evaluation and other applicable safety documentation to ensure the continued
validity of the analysis in 1ight of an increased understanding of the tank's
contents and of changes in the equipment and process.

Refarences in Addition to the Listad Safety Assassmants:

e« " Bechtold, D. B. and C. A. Jurgensmeimer, 1992, Report of Beaker Tests of
Ferrocyanide Scavenging Flow Sheets, WHC-SD-WM-TRP-071, Westinghouse
Hanford Company, Richland, Washington.

. Borsheim, @. L. and B. C. Simpson, 1991, An Assessment of the
Inventories of the Ferrocyanide Scavenging Flow Sheets,
WHC-SD-SD-TRP-071, Westinghouse Hanford Company, Richland, Washington.

. Estey, S. D., 1992, Internal Memo, S. D. Estey to G. T. Dukelow,
“Flammability Issues for Ferrocyanide Operations," 7K210-92-450, dated
October 26, 1992, Westinghouse Hanford Company, Richland, Washington.

. Grigsby, J. M. et al., 1992, Ferrocyanide Waste Tank Hazard Assessmant -

Interim Report, WHC-SD-WM-RPT-032, Rev. 1, Westinghouse Hanford Company,
Richland, Washington, ,
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Report for July 1992, WHC-EP-0182-52, Westinghouse Hanford Company,
Richland, Washington,

. Kimura, R. T. and N. W. Kirch, 1990, Summary Report for Stabilizing
Single Shell Tanks Containing Ferrocyanide, WHC-SD-WM-TI-437,
Westinghouse Hanford Company, Richland, Washington.

. Payne, M. A., 1992a, Internal Memo, M. A. Payne to all 200 Area
Employees, "Protective Measures at Tank Farms," dated February 20, 1992,
Westinghouse Hanford Company, Richland, Washington.

. Payne, M. A., 1992b, Letter, M. A. Payne to R. E. Gerton, U.S.
Department of Energy, Richland Field Office, "Transmittal of the Amended
Justification for Continued Operations to Support Stabilization
Activities in 102-BY, 109-BY, 102-C, 107-C, 110-C, and 101-T," 9257718,
dated October 21, 1992, Westinghouse Hanford Company, Richland,
Washingtan,

. Richardson D. C., 1992a, Letter, D. C. Richardson to R. E. Gerton, U.S.
Department of Energy, Richland Field Uffice, “Justification for
Continued Operation - Organic Tank 241-C-103," 9257935, dated
October 23, 1992, Westinghouse Hanford Company, Richland, Washington.

«  Richardson D. C., 1992b, Letter, D. C. Richardson to R. E. Gerton, U.S.
. Department of Energy, Richland Field Office, "Pressure Testing Transfer
Lines in Preparation for Emergency Pumping 241-T-101," 92075488 R2,
dated October 30, 1992, Westinghouse Hantord Company, Richland,
Washington.

. Wiggins, D. D., 1992, Single-Shell Tank Leak Emergency Pumping Guide,
WHC-SD-WM-AP-005, Rev. 3, Westinghouse Hanford Company, Richland,
Washington.
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JUSTIFICATION FOR CONTINUED OPERATION
OF HANFORD
HIGH-LEVEL WASTE TANKS

Background

The issue of criticality safety in Hanford Tank Farms was declared an
Unreviewed Safety Question (USQ) on April 30, 1992. This USQ was declared
because the existing Safety Analysis Reports (SARs) for the Single Shell,
Double Shell, and Aging Waste Tanks state that a criticality is not credible.
This conclusion may not be technically defensible for the‘full range of
postulated tank constituent conditions. Questions regarding fissile material
inventory and spatial distribution raise concerns that cannot be confirmed to
be within the approved safety envelope defined in the current SAR. Therefore,
in conjunction with the U.S. Department of Energy, Richland Field Office (RL)
and U.S. Department of Energy, Headquarters (HQ), the contractor, as required
by DOE 5480.21, 10.b (3), performed a safety evaluation and the resultant
determination was that a USQ existed for criticality safety in High-Level
Waste (HLW) Tanks.

The criticality USQ is a Priority 2 Waste Tank Safety Issue at the Hanford
Site, on the basis that it affects only some of the necessary conditions that
could lead to an uncontrolled release of radiocactive waste (under extreme
assumptions). As a Priority 2 Safety Issue, the prohibitions of the Wyden
Amendment, which are only applicable to Priority 1 Safety Issues, do not

apply.

The primary mission of the Tank Farms, to provide predictable waste storage
capacity for generating facilities, can not be interrupted for an extended
time without serious consequences.

Allowed Operations

This Justification for Continued Operation (JCO) identifies the following
operations: (A) those operations which do not affect nuclear reactivity, and,
therefore, do not affect criticality safety within the tank; (B) those
operations which have negligible impact on nuclear reactivity, and, therefore,
have negligible impact on criticality safety within the tank; and, (C) those
operations which require further evaluation, and, as such, are placed on
administrative hold until the evaluation data is submitted to, and approved
by, RL.

Basis

The allowed operations set forth in this JCO can be conducted safely, even
though most of the Hanford HLW Tanks contain more than the minimum critical
mass of fissile material under optimum conditions within the waste.

For Plutonium (Pu) bearing waste to go critical, three conditions must occur.

First, there must be sufficient mass; second, there must be sufficient
concentration; and third, the shapé must be favorable. For the waste
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composition in the Tank Farms tanks, a criticality will not occur if the
fissile material concentration is controlled to less than 3 grams per liter of
solids. This is because the total mass of fissile material is distributed
throughout the waste in a concentration less than that required for a
criticality for any mass under any conditions of moderation or reflection
(Reference SD-SQA-CSA-20108, "CSAR 79-007 Underground Waste Storage Tanks and
Associated Equipment").

Hanford has rigorously controlled the fissile material concentrations and
alkalinity in the Double-Shell Tanks (DST)s. The analytical results from core
samples indicate the fissile material concentrations are at least an order of
magnitude lower than the minimum critical concentration of 3 gram/liter.
Additionally, the DST inventory tracking system records figsile material
inventories in all DSTs at significantly below the total mass, allowed by the
Criticality Prevention Specification (CPS), even after conservative
adjustments were made to account for measurement and sampling uncertainties.

The analysis of core samples taken from some of the Single Shell Tanks (SSTs)
indicate a fissile material concentration of less than 0.20 grams per liter.
The inactive status of the SSTs ensure that no additional fissile material
will be discharged to these tanks.

Finally, sample results from DSTs show that the alkaline supernatant is non-
transuranic (i.e.,- less than 100 nCi/gram), which means that any alkaline
Tiquid transfers to the tanks will not result in additional precipitation of
fissile material beyond that already contained in the transferring liquid.
Dilute (i.e., much less than 3 grams per liter alkaline fissile solution)
liquid additions per assumptions contained in Criticality Safety Evaluations
(CSERs), should actually decrease the effective multiplication factor, and
provide a negative effect on nuclear reactivity.

These facts provide reasonable assurance that a nuclear criticality within the
tanks is remote, and, further, that the operations specified in this JCO can
be performed with negligible or no impact to criticality safety.

ALLOWED OPERATIONS

A. This section lists those HLW Tank operations which do not affect nuclear
reactivity within the tanks:

Allowed Operation #1

Westinghouse Hanford Company (WHC) may perform tank farm surveillance
activities in the dome space outside of the waste, such as liquid
level monitoring, liquid observation well scans, temperature
readings, dome surveys, dry well scans, tank vapos. space monitoring,
and installation and repair of monitoring equipment.
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Justification

These activities do not affect nuclear reactivity because no movement
of fissionable material occurs, and, therefore, mass and distribution
of fissile material is not affected. These activities are required
to ensure compliance with Operational Safety Requirements (OSRs),
Operating Specifications Documents (0SDs), and to resolve Waste Tank
safety issues.

Allowed Operation #2

For tank farm operations not affecting nuclear reactivity, and not
listed above, WHC shall submit to RL a concise justification for the
proposed operation. This justification shall be reviewed, approved,
and attached as an amendment to this JCO prior to conduct of the
proposed operation.

Justificatiaon

This RL review will independently verify that nuclear reactivity is
not affected by an activity not anticipated during the preparation of
Allowed Operation #1.

B. This section lists those HLW Tank operations which have negligible impact
on nucle r reactivity in the tanks, and, therefore, have negligible impact
on crit ality safety in the tanks:

Allowad Operation #3

WHC may operate and flush tank airlift circulators located in AZ, AY,
and AW Tank Farms.

Justification

These operations have no impact on fissile mass and negligible impact
on fissile distribution. Any accumulations or redistribution of
fissile material that could have occurred, has already occurred; no
other redistribution mechanism exists within the tank. Additionally,
the fissile material inventory of these aforementioned tanks is well
below the criticality prevention specification 1imit of 50 kilograms.
Finally, the fissile material inventory in 101-AZ has been confirmed
by core sample analytical data to be 16.8 kilograms plutonium versus
an engineering estimate of 9.5 kilograms.

These airlift circulators have operated safely forsmany years within
a conservative safety envelope. Continued operation of these airlift
circulators in the AZ Tank Farms is required by current OSRs to
maintain a safe heat distribution within the "aging waste" tanks.
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Allowed Operation #4

WHC may perform tank contents sampling operations (push mode or
rotary mode core sampling, auger, and supernatant, including bottle-
on-a-string) in the waste tanks.

Justification

Nuclear reactivity is not appreciably impacted by sampling operations
because the sample volume is so minute with comparison to the tank
volume. For example, each core sample is one inch in diameter and
consists of 244.5 ml/segment. Other sampling devices approximate the
same volume of material displaced. In addition, these activities are
necessary to ensure compliance with existing QSRs% 0SDs, Part B
Permit Applications, and to support the overall waste
characterization program.

Allowed Operation #5

WHC may install monitoring equipment (e.g.-thermocouple trees) using
the water lance method. This method involves additions of no more
than 1500 gallons of non-fissile bearing liquid through a pipe for
safe installation.

Justification

Reasonable and conservative assumptions and sample results factored
into analyses contained in CSERs demonstrate that the documented
tanks affected are likely to be overmoderated. Given these analyses,
non-fissile liquid additions will actually decrease the effective
multiplication factor and thus decrease the nuclear reactivity within
the tank (Reference: WHC-SD-SQA-CSA-20108, “Underground Waste
Storage Tanks and Associated Equipment", page 3). The H/Pu ratio at
40 percent water (60 percent sludge) is far too large for low
plutonium density waste to be critical (H/Pu equals 10,615 for one
gram of plutonium per Titer). The maximum H/Pu for a critical system
is about 3600 and the optimum H/Pu ratio (maximum k-infinity) is in
the 100 to 1000 range. In reducing the water content to obtain this
range, the sludge density must increase. This requires water
contents of less *han ten percent in most cases. It is extremely
unlikely that this low a water content could be obtained except on a
hot plate. Installation of this monitoring equipment is necessary to
provide data for heat transfer modeling.

Allowed Operation #6

WHC may conduct operations involving aqueous addittons to assist with
temperature control and conduct operations involving the addition or
transfer of non fissile aqueous solutions into waste tanks. This may
be done to perform instrument flushes, pump catch tanks, enter pits,
maintain liquid levels, conduct evaporator mini-run and operations,
and conduct routine maintenance.
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Justification

Tanks affected by these operations, as described in Operation #5, are
thought to be overmoderated based on analyses contained in the CSER.
Addition of non-fissile aqueous solutions, per these analyses, should
decrease the effective multiplication factor, and decrease the
nuclear reactivity in the tank. Operational history has shown that
the return water from pump pits and catch tanks is primarily non-
fissile, contaminated water which does not affect the fissile
material content, and therefore, does not increase the nuclear
reactivity in the tanks. Aqueous additions are n2cessary to ensure
the safety of work performed in the tank farm. Evaperator operations
are evaluated in WHC-SD-SQA-CSA-20112, "CSAR 81-022, Waste
Evaporators 242-A, 242-S" and state "With the maximum concentration
of fissile material in the feed solution limited to 0.0l grams per
gallon, we conclude there is no criticality potential and the
evaporators meet the safety requirements...".

Allowed Operation #7

WHC may conduct 101-SY Window Activities for the same basis cited in
Allowed Operation #5. These activities are called-out separately
because of their visibility and importance to waste tank safety
programs. Operations such as removal of the sludge weight (including
addition of water for flushing), air lance removal, pump pit entry to
support photography (including addition of water for contamination
control) and Multifunctional Instrument Tree (MIT) installation have
negligible impact on the mass or distribution of the fissionable
material; on the nuclear reactivity within the tanks; and, therefore,
on criticality safety.

Hydrogen mitigation activities may potentially impact the
distribution of fissionable material and are not included in Allowed
Operation #7. These hydrogen mitigation operations have been
separately evaluated and will be approved per Section C.2.

Justification

See Allowed Operation #5.

Allowed Operation #8

WHC may transfer new liquid waste from generators (e.g. analytical
laboratories, Plutonium Finishing Plant, Purex) td& "Non-Watch List"
DSTs with total fissile inventories established within their
respective CPS.
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Justification

These operations will be authorized by WHC only after the following
administrative controls/checks and balances have been performed to
assure a safe envelope of operations:

@

An auditable record of transfers and continuous inventory will be
maintained by WHC. The incremental addition of new liquid wastes,
complying with the technically defensible CPS, will be in the form
of very low concentration solutions and will provide negligible
nuclear reactivity to the already subcritical DSTs.

A fissionable inventory of the DSTs to which the wastes are
proposed to be transferred will be established, with bounding
estimates which take cognizance of inaccuracies in analytical
results and inconsistencies between analytical results, DST
Tracking records, or other historical data. The upper bound of
the fissionable inventory thus obtained, will be used for purposes
of determining whether any given operation of this kind can be
allowed. The estimation technique and methodology will be
documented in sufficient detail to be technically defensible and
to allow for independent review and verification.

The operational limit for all DSTs, except as allowed below, will
be reduced to 25 kg Pu equivalent. The existing CPS limits are
based on a maximum Pu concentration of 4 g/1 which requires a
minimum of 250 kg Pu for criticality. A tank operating mass limit
an order of magnitude less than the minimum critical mass will be
used in place of the Criticality Prevention Specification (CPS)
limit while operating under this JCO.

Tanks containing more than 25 kg Pu equivalent fissile material
(except 102-SY) are restricted from receiving newly generated
waste under this JCO. Tank 102-SY, with a Pu equivalent inventory
above 42 kg is a special case and is addressed under Allowed
Operation #10.

The maximum concentration of fissile material entering the tanks
shall not exceed 0.05 grams of Pu equivalent per gallon of waste.

Approval for transfers containing less than 15 grams of fissile
material will be allowed only after confirmation of the fissile
material inventory of the waste batch is performed by the
Operations Shift Manager. Systems Engineering*will review each
transfer on a case-by-case basis to ensure compliance with the
CPS.
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O Approval for transfers containing greater than 15 grams of fissile
material will require documented justification and approval from
the Criticality Safety Representative (CSR) and Waste Tank Safety
Assurance, (WHC General Transfer Procedure, T0-025-001). This
represents an additional layer of scrutiny to ensure safe
operations with respect to criticality safaty.

Allowed Operation #9

WHC may perform waste transfers within tank farms (i.e.- inter-tank
transfers); however, these transfers will be limited to non-"Wyden
Amendment" DSTs. Inter-DST tank transfers are subject to the same
administrative controls described in Allowed Operation #8. SST
activities are placed on hold per the restrictiols described in
Section C. e

Justification

Both core sample analysis and historical records review will
establish defensible fissile inventory values for DSTs involved in
inter-tank transfers. Core sample analysis from DSTs show that
fissile concentrations are at least an order of magnitude below the
one gram/liter limit allowed by the CPS. Inter-tank transfers will
also be subject to the same administrative controls/checks and
balances described for transfers of newly generated waste in Allowed
Operation #8. Inter-tank transfers will not involve SSTs. SST
operations affecting nuclear reactivity are "on hold" per the
discussion in Section C.

Allowed Operation #10

WHC may transfer liquid wastes to Tank 102-SY. This operation is
called-out separately because of its vital importance to the
stabilization and -lean out of material in the Plutonium Finishing
Plant (PFP). No means of moving new liquid waste from PFP exists
except by transfer to 102-SY using existing piping systems.

WHC may transfer to 102-SY from sources other than PFP, provided the
solution being transferred is within the specifications for PFP
transfers. For example, the 222-S Laboratory and T-Plant, the
primary sources of HLW tank analysis, may discharge waste to 102-SY.

Justification

The fissile material inventory in 102-SY was previously reported as
37.1 kilograms and 0.14 grams per liter in the solids, according to
the DST tracking system. The inventory was recently revised to 42
kilograms and 0.16 gram per liter based on core sample analysis.
This is well within the CPS limit of 125 kilograms and 2 grams per
liter in the solids.
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Although the concern about the redistribution of fissile material by
air 1ift circulators (ALCs) has been raised, and 102-SY does have
ALCs, those ALCs have not been used in the tank since the mid-1980's
and they are currently locked out; no other redistribution mechanism
exists within the tank.

Fissile material entering 102-SY is discharged by the PFP, which
specifically adds iron (a neutron "poison" and a diluent for
controlling the concentration of fissile material within the sludge)
to the waste to control nuclear reactivity and to ensure compliance
with the Tank Farm CPS (Reference: 0SD-Z-184-00010).

The following controls and limits apply to all transfers into 102-SY.
A ]

O The fissile material concentration entering 102-SY wij] not exceed
0.05 grams Pu equivalent per gallon of waste mix (solids and
solutions).

O The waste mix entering 102-SY will contain solids of no less than
0.6 percent by volume.

O The fissile concentration in the solids will be less than 2 grams
Pu equivalent per liter.

O Iron hydroxide (or equivalent neutron absorber) at a concentration
of at least 35 grams of iron per liter of solids will be
coprecipitated with the fissile material. Iron hydroxide is added
to PFP waste as a diluent and a neutron poison.

O All waste material will be sampled, with independent verification
of results, for compliance with the above controls and limits
prior to transfer to 102-SY.

C. This section lists operations that may affect nuclear reactivity; these
operations are not listed in Sections A or B because they require further
evaluation. As such, these operations are placed on administrative hold
until f?rther conclusive data relative to criticality safety impact is
available:

1.

Single Shell Tank Stabilization - pumping of liquid waste from SSTs
to accomplish SST Stabilization requires additional evaluation. The
evaluation shall address the removal of supernatant moderator and, if
necessary, establish appropriate administrative and operational
controls to minimize risk and ensure the safety of these operations.

. Other intrusive operations (e.g. 101-SY mitigation activities such as

mixer pump installation, Hydrogen mitigation activities, SST
retrieval activities, etc.) performed in HLW Tanks that may affect
nuclear reactivity must be evaluated for impact and approved by RL
and/or HQ prior to performing the operation.
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At such time as further conclusive data becomes available to support
additional operations, the proposed operation and its supporting data will be
referenced at the end of the JCO, but the entire data package should not be
included. Similarly, the JCO should be cross referenced in the documentation
for the operation. Conditions specified under the allowed operations in this
JCO must still be satisfied until issues associated with the USQ are
addressed. This data must support the position that the proposed operation
will provide no or negligible effect to nuclear reactivity in the tank. The
package will be submitted to RL and/or HQ for review and approval prior to
conduct of the operation.

AMENDMENT 1:

A\ D

1. Single Shell Tank stabilization of 101-T is evaluateéd in CSER 92-008.
This tank is inactive and has not received waste since before 1981
and will not receive any more process waste, furthermore the tank is
suspected of leaking. Pumping the tank will reduce the environmental
impact, however the CSER only addresses removing the liquid
regardless of the method. Removal of liquid reduces the degree of
neutron moderation from a highly overmoderated state to a state of
lower moderation. It is concluded that the waste will remain well
subcritical throughout the process of removing the liquids. There is
no credible way for a critical configuration to be achieved, even if
the solids are mixed or otherwise redistributed. Criticality is
precluded by the low enrichment of the fissile isotopes in the heavy
metals. Due to t.eir physical and chemical similarities, the Pu is
expected to remain well mixed with the uranium. Nevertheless, even
if the Pu is assumed separated from the uranium, the concentration
would still be so low that no scenario can be constructed which might
credibly lead to criticality.

Waste from tank 101-T will be sampled in 244-TX and a destination
will be determined from that analysis. From past analysis of 101-T
tank waste, tank 102-SY will be the probable destination. If the
waste is transferred to tank 102-SY all requirements in A0 #10 of
this JCO will be met.
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Westinghouse Internal
Hanford Company Memo
From: Single-Shell Tanks

Phone: 3-1321 RI1-49

Date: March 10, 1993

Subject: TANK 241-T-101 WASTE COMPATIBILITY ASSESSMENT

To: S. D. Godfrey R1-51
cc: A. T. Alstad R1-49 M. N. Islam R3-08
D. B. Bechtold T6-09 J. R. Jewett T6-09
D. C. Board S1-57 M. E. Lakes R1-51
V. C. Boyles R1-49 T. E. Rainey R1-49
R. A. Dodd R1-51 R. E. Raymond R1-80
G. T. Dukelow R2-32 L. Ruffin R1-51
G. L. Dunford R1-51 J. S. Schofield R1-51
R. K. Fuller T6-30 J. D. Thomson R1-30
T. W. Halverson R2-50 D. D. Wiggins R1-49
D. G. Hamrick R1-51 MJS/KE":VCB File/LB ‘
References: (1)  Document, Operating Specifications for the Saltwell

Receiver Vessels, WHC 0SD-T-151-00011, Rev. C-1, dated
December 3, 1991.

(2) Document, Tank Farm Waste Compatibility Program,
WHC-SD-WM-0CD-015, Rev. 0, dated November 1, 1991.

(3) Internal Memo, R. L. Weiss to D. J. Saueressig,
"Analysis of Liquid Samples from Tank 241-SY-102 Taken
June 2, 1989," 12712-PCL89-149 Rev.l, dated
August 29, 1989,

(4) Internal Memo, D. R. Bratzel to A. J. DilLiberto,
"Interim Results of Tank T-101 and T-107 Analysis and
T-101/Neutralized Plutonium Finishing Plant Acid
Waste," 12712-PCL89-144, dated August 1, 1989.

(5) Document, Safety Analysis Report for Saltwell Receiver
Facilities, WHC-SD-WM-SAR-032, dated March 21, 1989.

Recommendations

Based on currently available waste characterization data for wastes stored
in tanks 241-SY-102 and 241-T-101 (Reference 3 and Table 3, respectively),
emergency pumping Tank 241-T-101 to the 244-TX Double Contained Receiver

Tank (DCRT) can begin with respect to compatibility of the wastes to be
mixed.

However, Systems Engineering recommends sampling and characterizing the
waste in Tank 241-SY-102 to confirm the waste compatibility results prior to
pumping the waste into Tank 241-SY-102. The risks of beginning pumping to

Hanford Operations and Engineering Contractor for the US Department of Energy
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the 244-TX DCRT are believed minimal because any new characterization data
for Tank 241-SY-102 are expected to be similar to those of Reference 3.
Tank 241-SY-102 waste was very dilute in June 1989 when it was sampled and
only similar waste has been added since then.

Furthermore, Systems Engineering recommends holding and agitating the Tank
241-T-101 waste in the 244-TX DCRT for up to 30 days followed by sampling
and characterizing the aqueous phase for transuranic species. The purpose
of this operation is to verify the laboratory scale mixing tes" results of
Reference 4. The assumptions are that the urgency of transferring the waste
on to Tank 241-SY-102 will be reduced once Tank 241-T-101 is pumped, and
that a cautious approach can be accommodated. However, it is understood
that this verification activity is contingent on enough space being
available in 244-TX for the Tank 241-T-101 waste and on maintaining
continuity of Plutonium Finishing Plant operations.

Conclusions

Tank 241-SY-102 is designated as the receiver tank for emergency pumping
Tank 241-T-101 based on an initial waste compatibility assessment using
existing waste characterization data. Table 1 summarizes the results of the
assessment and gives a disposition of two compatibility issues identified in
the comparison of waste characterization data with the waste compatibility
criteria.

The chemical composition of Tank 241-SY-102 supernate needs updating prior
to pumping the Tank 241-T-101 waste to the SY Tank Farm receiver tank. The
most current characterization data available for the Tank 241-SY-102 waste
is from supernate samples taken in June 1989. '

A chemical adjustment of the Tank 241-T-101 waste will have to be made for
receipt into the 244-TX DCRT in order to comply with Tank Farm Operating
Specifications (0SDs) and Operational Safety Requirements (OSRs) for waste
composition (References 1 and 5).

Background

Tank 241-T-101, one of the 530,000 gallon single-shell tanks constructed in
1943-1944, was declared an assumed leaker on October 4, 1992. A total of
approximately 30,000 gallons of pumpable liquid is stored in the tank.
Since October, an emergency pumping campaign has been in progress. Because
the tank was declared a ferrocyanide Watch List tank in 1990 in accordance
with Public Law 101-510, Section 3137, additional safety studies had to be
completed before pumping could begin. Approval for initiating emergency
pumping actions was received from the U.S. Department of Energy-Headquarters
on February 25, 1993. One of the required actions involved sampling and
characterizing the Tank 241-T-101 liquid waste to provide data for
completing a waste compatibility study prior to pumping. This memorandum
provides the results of that waste compatibility study.
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Discussion

Waste Characterization

On March 4, 1993, three 100 mL supernate samples were retrieved from Tank
241-T-101 using the sample bottle-on-a-string method. The sample locations

and identifications are listed below (note that the sample locations are
levels in the supernate which is approximately 12 inches deep):

Sample Location Customer ID Lab ID
Top Sample 101-T-SURF R-2846
Midd1a Sample 101-T-WAST R-2847

Bottom Sample 101-T-BOIL R-2926

The samples were sent to 222-S laboratory for analytical and physical
analysis. A summary of the Tank 241-T-101 supernate chemical composition is
given by Table 2 and is based on the raw analytical data listed in Table 3.
Additionally, a 135 mL composite sample (using 45 mL from each original

sample) was created to perform a bench scale boildown experiment by Process
Chemistry.

Table 4 provides an average composition of the Tank 241-SY-102 supernate
based on the characterization data reported in Reference 3. Note that a
number of the chemical, radionuclide, and physical property determinations
required by the tank farm waste compatibility program of Reference 2 are
missing. Specifically, the values of three key constituents, i.e.,
hydroxide ion (OH"), carbonate (total inorganic carbon), and total organic
carbon (TOC), are important for performing the waste compatibility
assessment. Because of the dilute nature of the waste, the total inorganic
carbon (TIC) and TOC values were set at zero for this initial waste
compatibility evaluation. An OH concentration was estimated at 0.5 moles/L

(M) by setting its value such that the charges between the anions and
cations balance.

Samples from Tank 241-SY-102 will be needed to fully characterize the waste
and confirm the initial compatibility assessment performed using the
currently available analysis. Since the last sampling in June 1989, roughly
215K gallons of additional waste has been added to the tank. This increase
in waste volume is not expected to change the waste composition appreciably
because major plant operations have not been generating high salt waste.
Consequently, any new Tank 241-SY-102 characterization data are expected to
confirm the initial compatibility results documented by this memorandum.

Compatibility Assessment

The initial waste compatibility assessment of the Tank 241-T-101 waste was
conducted following the process described in the tank farm waste
compatibility program document (Reference 2). The process includes
characterizing the wastes involved in the proposed operations, comparing
waste compositions against the compatibility criteria, identifying concerns,
and resolving compatibility issues.

4-161




WHC-MR-0429
S. D. Godfrey
Page 4
March 10, 1993

The initial compatibility assessment of the Tank 241-T-101 waste is
summarized in Table 1. Two compatibility concerns were identified when the
wastes were compared to the criteria. The first concern arises from the
general criteria (Section 5.1.1 of Reference 2) and relates to existing
requirements for waste composition limits that have been established to
control corrosion. The specific technical criterion (Section 5.2.2 of
Reference 2) that deals with categorizing wastes as complexed (CPLX) if the
TOC exceeds 10 grams/L when concentrated to double-shell slurry feed (DSSF)
was identified as the second concern. As noted in Table 1, all other
compatibility criteria applied to the waste were in compliance.

The identified compatibility concerns and their resolution are discussed
below:

Section 5.1.1 - The Tank 241-T-101 waste OH  concentration does not
comply with the tank farm 0SD and OSR for the 244-TX OCRT (References 1
and 5). The requirements on waste composition provide corrosion
control in the facility waste tank and transfer lines.

Resolution: OH adjusiments will be made in the 244-TX DCRT as
appropriate such that the waste in the facility will meet
the waste composition limits of the 0SD and OSR.

Section 5.2.2 - Given the composition of Tank 241-T-101 waste in Table
2, simulation of the evaporator process using the PREDICT code gives a
TOC value of 27 grams/L at the DSSF composition. This TOC is above the
10 grams/L specified in the compatibility criterion for categorizing
waste as CPLX. Tank 241-SY-102 contains dilute non-complexed supernate
and a transuranic (TRU) sludge. Wastes that are categorized as CPLX
are segregated from both non-complexed wastes and TRU wastes.

Resolution: A laboratory study was performed to study the behavior of
the Tank 241-T-101 waste during evaporation to reduce the
volume. Because organic analyses methods are not yet
available for Hanford tank waste matrices, determination
of organic complexants in the waste are not possible for
verifying that wastes are CPLX. A bench scale boildown
of a waste provides a qualitative measure of whether a
waste high in organic content exhibits CPLX waste
behavior. Producing a highly viscous, non-settling
slurry when evaporating to the point of solids nucleation
is a manifestation of the CPLX waste behavior.

A boildown of a Tank 241-T-101 waste composite produced a
slurry that 1) precipitated solids roughly when expected,
2) concentrated after the initial solids precipitation,
and 3) separated to form a settled solid layer and a
supernate upon standing. These are characteristic of
non-complexed waste behavior. After four days of
settling, the sample bottle for the boildown concentrate
contained roughly 25 vol% settled solids and 75 vol%
supernate. Based on the laboratory boildown, the Tank
241-T-101 waste is categorized as non-complexed waste and
can be transferred to Tank 241-SY-102.
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Summary

No additional waste categories or tank safety risks will be created as a
result of transferring liquid waste from Tank 241-T-101 to Tank 241-SY-102.

If you have any questions, contact either Kelly Carothers at 3-4556, or
Mike Sutey at 3-2408.

% KY Costtos

M. ¥ Sutey, Engineer K. G. Carothers, Principal Engineer
Single-Shell Tanks Systems Engineering
Concurrence:

fmw A /ak,u—-—_,[.o“‘s /me Dijj
M. N. Islam, Manager oard, Manager
Waste Tank Safety Assurance TWRS Q 11ty Engineefing
Tmt

Attachments 4

4-163




ATTACHMENT 1
Page 1 of 1

WHC-MR-0429

TABLE 1

T-101 Waste Compatibility Compliance Table

Criteria

Waste Compatibility Program
Requirements
WHC-SD-¥M-0CD-015

T-101 Compliance
Status

DYisposition

i

Comply with requirements of all applicable
documents (i.e., 0SD, SAR/OSR, CPS, etc.)

Chemical composition doesn't meet requirements of
0SD-T1-151-00011 and OSR 11.3.1 of WHC-SD-SAR-032.

OH and NO, chemical
adjustment will be
made in 244-TX DCRT

5.1.2 Wastes contained in Watch List for DST shali be Not applicable. Tank T-101 is not a DST and Tank In Compliance
isolated. SY-102 is not a Watch List Tank.

5.1.3 New waste streams generated by chemical process Not Applicable. Waste not a new waste source and In Compliance.
require an approved Tank Farm flowsheet. not generated by a process facility.

5.2.1 Organic complexants (i.e., EDTA) as major Organic complexants not the major constituents. In Compliance.
constituent must be segregated as comple
(CPLX). .

5.2.2 Concentrated wastes w/TOC of > 10g/L must be Initial results indicate 27 g/L T0C at the DSSF Out of Compliance.
segregated as CPLX. composition. Lab experiment

required to
categorize waste.

5.2.3 Wastes that contain > 3 wtX TOC on a dry basis Highest calculated value at 0.26 wtX TOC. In Compliance.
shall be segregated as CPLX.

5.2.4 Wastes that contact TRU solids layers must not Solubility test with PFP TRU solids performed in Compliance.
dissolve the TRU constituents. (See Internal Memo 12712-PCL89-144, D. B. Bratzel

to A. J. DiLiberto, August 1, 1989).

5.2.5 Righ phosphate waste ([P0,1>0.1M) not to be Waste not # high phosphate waste. Average PO, In Compliance.
mixed with high salt wastd. concentration = 0.04 M.

5.2.6 Wastes that exhibit exothermic reactions at DSC recorded at 400°C exhibited no exotherms In Compliance.
< 232°C shall be segregated.

5.2.7 Wastes that exhibit energy releases from DSC recorded at S00°C exhibited no exotherm. In Compliance.

exotherms in excess of endotherms shall be
segregated.

5]
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TABLE 2
SUMMARY
TANK 241-T-101 SAMPLE RESULTS

R-2846 R-2847 R-2926

Surface Middle Bottom

Sample Sample Sample AVG

(Molarity) (Molarity) (Molarity) (Molarity)
NaOH 0.16 0.16 0.15 0.16
NaA10, 0.02 0.03 0.02 0.02
NaNO, 2.63 2.60 2.59 2.61
NaNo, 0.61 0.61 0.63 0.62
Na,C0y 0.42 0.41 0.42 0.41
Na,SO0, 0.09 0.10 0.10 0.10
Na,PO, 0.04 0.04 0.04 0.04
NaCl 0.03 0.02 0.02 0.02
NaF 0.05 0.05 0.05 0.05
TOC . 0.90 g/L 0.72 g/L 0.65 g/L 0.77 g/L
SpG 1.21 1.22 1.21 - 1.22
%H,0 71.14 = 71.14 : 71.09 71.12
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TABLE 3
TANK 241-T-101 SUPERNATANT
_ LIQUID SAMPLE COMPOSITION _

{ DETER. | R 2846 | R 2847 { R 2926 [ UNITS |
OH LIQ 2.69E 03 2.65€ 03 2.62E 03 MG/ML
NO3 2.63E 00 2.60€ 00 2.59E 00 M
NO2 2.79€ 04 2.79E 04 2.88E 04 uG/ML
PO4 3.80€E-02 4.11E-02 4.22E-02 M
S04 9.38999€E-02 9.67E-02 1.01E-01 M
cl 2.50E-02 2.48E-02 2.46E-02 M
F 5.28€E-02 5.18E-02 5.28E-02 M :
TIC 5.03E 03 4.86E 03 4.98E 03 UG/ML
TOC 8.97E 02 7.15€ 02 6.88E 02 UG/ML
NH4 1.47€-03 4.20€ 01 3.40€ 01 MG/ML
CN LIQ 6.58€ 00 6.87E 00 9.00E 00 MG/ML
SPG 1.2147E 00 1.2167E€ 00 1.2147 G/ML
% SOLIDS 2.856€ 01 2.862E 01 2.89€ 01 WT%
0sC NO EXOTHERM NO EXOTHERM NGO EXOTHERM
TGA 7.144E 01 7.138E 01 7.109€ 01 % Hy0
pH 1.293¢€ 01 1.281E 01 1.281€ 01
T8 1.02E 02 1.06€ 02 "1.04E 02 uCi/ML
AT 3.40€-02 4.02E-02 3.44E-02 uCi/ML
GEA (Csl137) 7.06E 01 7.02€ 01 6.70€ 01 uCI/ML
Sr90 1.28E-01 8.70€ 00 4.39€ 00 uCi/ML
Pu239/40 2.74E-04 4.75E-4 3.16E-04 uCi/ML
Am241 3.57E-05 1.03E-04 6.99E-05 uCi/ML
Np237 < 3.14E-u5 < 2.60E-05 < 4.58E-~05 uCi/ML
u 2.79€ 00 4.63E 00 3.90E 00 uG/ML
Al 4.15€ 02 8.48E 02 4.62E 02 UG/ML
Ag 1.81E 00 2.15€ 00 1.86E 00 MG/ML
8 3.01E 01 1.83E 01 2.94E 01 uG/ML
Ba 2.20E-01 1.31E 01 1.87E 00 MG/ML
Bi 1.23€ 02 UG/ML
Ca 1.31€ 01 3.99€ 01 2.07E 01 UG/ML
Cr 1.91€ 03 1.91€ 03 1.86E 03 UG/ML
Cu 2.63E-01 UG/ML
Eu 4.38E-01 4.95€-01 4,53E-01 MG/ML
Fe 3.95E 00 3.89€ 02 5.60€ 01 uG/ML
K 7.09E 02 7.20€ 02 7.17E 02 uG/ML
La 1.93€ 00 1.67E 02 2.59€ 01 UG/ML
Mg 7.05€-01 7.45E€ 00 1.46E 00 MG/ML
Mn 1.31E 00 1.87E 02 2.67E 01 uG/ML
Mo 2.28E 01 2.25€ 01 2.24E 01 uG/ML
Na 1.10€ 05 1.07E 05 1.07E 05 uG/ML
Ni 1.73€ 00 6.28€ 00 2.05€ 00 UG/ML
P 1.16E 03 1.17E 03 1.12€ 03 HG/ML
Pb 9.25¢ 00 ' LG/ML
S 3.39€ 03 3.30€ 03 3.34E 03 UG/ML
Si 1.23€ 02 1.69€ 02 1.15E€ 02 UG/ML
Sr 1.20€ 01 1.69E 00 HG/ML
Ti 2.60E-01 UG/ML
W 5.27E 01 5.29¢ 01 5.20€ 00 UG/ML
In 5.75E-01 1.85€ 00 6.08E-01 UG/ML
ir 1.50€ 00 MG/ML
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TANK 241-SY-101 SUPERNATE

REQUIRED DETERMINATIONS
PER WHC-SD-WM-0CD-015

COMPOSITION

SpG

% SOLIDS
DsC

TGA

pH

T8

AT

GEA (Cs137)
U

Pu239/40
Am241
Np237
Sr90

Al
Ca
Cr
Fe
K
Na
P
S
Si

4-167

AVERAGE COMPOSITION

~ (REF 3)

A
SR OTIW

94

U

— O wn  —

w WO

.40E-01
.00E-02
.50E-03
.30E-03
.50E-03
.00E-02

.015

.90

.90E-02
.00E-01
.00E-03

I

G/ML

WT%

.06E-01 uCi/L
.15E 03 uCi/L

.02E-01 uCi/L
.28E-02 uCi/L

.27E-01 uCi/L
.17E-02

.00E-05
.90E-04

M
M
M

M
M
M
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Westinghouse Internal

Hanford Company Memo
S From: Waste Tank Safety Analysis 29120-MK-92156

Phone: 6-2520  H5-32

Date: November 11, 1992

Subject: ANALYSIS OF EXPECTED TEMPERATURE RESPONSE IN TANK T-101 FROM LOSS
OF COOLING TO THE SUBMERSIBLE PUMP

To: N. J. Milliken H5-32
cc: J. M, Grigsby H5-32
R. D. Crowe H5-32

MK File/LB

Attached is a report of the subject analysis.

' -9,
M%%N«w
M. Kunfmerer

Senior Engineer

cab

Attachment
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EXPECTED WASTE TEMPERATURE RISE FROM LOSS OF COOLING TO THE SUBMERSIBLE PUMP

Summary and Conclusions

Calculations were performed to estimate the maximum rate of temperature rise
in the waste contents of Tank T-101 should cooling to the submersible pump
motor be lost. For simplicity of calculation, it was assumed that heat from
the pump was transported only in the radial direction, through the saltwell
and into the waste. The effects of heat loss from the system in the upward
direction were neglected.

The waste was assumed to be ferrocyanide sludge. The minimum waste
temperature of concern was taken to be about 200 °C. The heat generation rate
from the uncooled motor was taken to be 2000 watts. The calculated time for
the temperature in the waste to reach 200 °C was about 1.5 days.

To reach this result required that the pump motor achieve unrealistically high
temperatures (about 950 °C). Damage to the motor would prevent power being
supplied to it well before this temperature is reached. Heat Teaving the
system by upward flow of heated air through the saltwell, and by conduction
from the waste surface into the tank vapor space, would further mitigate the
temperature rise. Thereforas, it is concluded that, if the pump were to
continue running for a time without cooling flow, an increase of the
temperatures in the tank contents to a hazardous level is not expected.

Method of Calculation

Th. assumed geometry was a series of three concentric cylinders with the inner
cylinder representing the pump, the middle cylinder representing the air gap
between the pump and the saltwell wall, and the outer cylinder representing
the tank contents. The heat output of the pump was estimated to be 2000
watts. This value was based on the specified minimum flow (0.25 ft/s)
required to cool the pump during normal operations. Test information needed
to calculate the pump heat was obtained from the vendor of the motor (Franklin
Electric). The pump heat was calculated using the equation for surface
convection:

q=b-A ( Tm’ T!)

Where: q = heat generation rate (watts)
h = the heat transfer coefficient (W/m® °C)
A = the wetted surface of the motor (0.19 mz)
‘T, = test temperature of the motor shell ( 38°C)
T, = temperature of the test fluid (water at 19°C)
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The heat transfer coefficient, h, was calculated using the relation for
turbulent flow of water in annular spaces given in Marks, 1951:

VO.!
h=160(1+0.012 t[) —D—o—';

Where: t, = fluid temperature (65.6 °F)
V = fluid Tinear velocity (0.25 ft/s)
D = annular clearance in inches between the motor and
shroud (1 inch)

This gave a value for h of about 94 BTU/hr ft2°F (535 W/m?°C). Using this
value in the convection equation yields a waste heat value for the motor of
1930 watts. This was rounded to 2000 watts for the purpose of the
calculations.

Solution for the transient temperatures at radial distances from the pump were
calculated using the TRUMP (Edwards, 1972) computer code. The code uses a
finite difference method to solve the hzat balance equation for a variety of
geometries. A one dimensional, cylindrical geometry was used for this case.
This is analogous to modeling the case as an infinitely long cylinder with
heat flow in the radial direction only. The dimensions and physical
parameters used in the model are discussed below:

Heat Source - The heat source of 2000 watts was distributed over the volume of
the inner cylinder, with a radius of 2 inches 4.05 y) and a 1 meter length.
This gave a volumetric heat source of 2.5 x 10° W/m’.

Radial Dimensions - The pump was modeled as steel with a radius of .05 m. The
saltwell space, with a radius of .1 m, was given the properties of air. The
remainder of the model, to the outer tank radius of 11.4 m, was sludge. The
thickness of the steel shroud and the saltwell were interposed between the
pump and saltwell space, and the saltwell space and waste, respectively.
Interface nodes were used between materials to model the resistance to heat
flow expected where materials with diverse thermal conductivities are adjacent
to each other.
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Thermal Properties - The thermal properties used for the three materials are
given in the following table.

S
Heat Capacity
J/kg °C Conductivity
500 50
1006 .18°
3000 | 2.0

The thermal conductivity of air at about 300 K is given as .03 W/m °C.
This value was multiplied by 6 to simulate the combined effect of conduction
and convection through the air gap.
™ The density and heat capacity of the sludge are those given in Grigsby,
1992. The thermal conductivity is that obtained from testing of ferrocyanide
waste simulants as reported in Meeuwsen, 1992.

Initial and Boundary Conditions - The starting temperature for the whole
'system was taken to be 68 °F (20.3 °C).

This is the maximum temperature for
tank 101-T given in Hanlon, May 1992. A constant temperature of 20.3 °C was
imposed at the tank outer boundary.

iscussion

The cal.ulated time for the temperatures in the waste near the saltwell to
reach 200 °C was about 1.5 days. This is on the order of the time it would
take to heat the one foot thickness of sludge adjacent to the saltwell to 200
°C adiabatically with 2000 watts heat input. Therefore, it is considered
reasonable.

The simplified treatment for modeling purposes neglected important pathways by
which heat would leave the system in the real case. As the temperature of the
air in the saltwell rises, the density of the air will decrease. The warmer
air will flow upward carrying heat out of the system. Additionally, as the
temperature of the sludge rises, some of its heat will be lost by conduction
to the vapor space above it. These heat loss mechanisms, if accounted for,
would increase the time required to reach sludge temperatures of concern.
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Miscellaneous Documentation Supporting
Stabilization of 241-T-101
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FERROCYANIDE TANKS STABILIZATION SAFETY ASSESSMENT AND ENVIRONMENTAL
ASSESSMENT

John C. Tseng, Director
Hanford Program Office
Office of Waste Management
Environmental Restoration
and Waste Management, EM-36/HQ

Reference: Letter, D. C. Richardson, WHC to R. E. Gerton, RL, Complete
of Milestone 2024: Complete Safety Assessment for Pumping
Ferrocyanide Tanks and Milestone 2001: Submit
Recommendations on Interim Stabilization of the TPA, dated
September 30, 1992, 9257308.

Enclosed for your review are the subject safety assessment and
environmental assessment and the reference recommendation on interim
stabilization for ferrocyanide tanks. Copies were given informally to your
staff during their trip to the Richland this week and electronic copies
were sent to headquarters individuals. Westinghouse Hanford Company (WHC)
is address1ng the criticality Unreviewed Safety Question (USQ) concern for
pumping of Ferrocyanide Tanks in an amendment to the Justification for
Continued Operation (JCO). This amendment will require Program Secretarial
Office (PSO) approval

We will conduct our review on a priority basis in consideration of the
declared 101-T Tank leak, in order to provide WHC written comments no later

than Monday October 12, 1992. Please advise us of the schedule on which HQ
can perform a review.

If you have any questions, please contact W. F. Hendrickson of my staff on
(509) 376-5862.

Sincerely,

GE‘JG??W Aaa,

3Gy ‘Eﬁ '--’

R. F. Christensen, Acting Director
Safety Division

Enclosure
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_
Jnited States Government Department of E"QLQ_Y.

memorandum Richland Opsrations Office
oare. AN 28 1993

REPLY TO
ATTNOF:  TOD:GEB 93-TOD-010

“SUBJECT:  SINGLE-SHELL TANK STABILIZATION PROGRAM - RECOMMENDATION

To: Assistant Secretary
for Environmental Restoration
and Waste Management, EM-1, HQ

Reference: Memorandum; J. C. Tseng, HQ, to J. H. Anttonen, RL, “Tank
Waste Remediation System Program Guidance," dated December 29,
1992.

The referenced memorandum requested formal recommendations for the interim
stabilization program so that they may be incorporated into the on-going
Tank Waste Remediation System (TWRS) rebaselining effort. The SST
radioactive waste should be managed in a proactive manner and should
minimize the release of radioactive waste to the environment, while
maintaining tank safety.

Stabilization of the SST's has been viewed as a proactive means of
management in response to anticipated future tank leakage. The SST's are
now beyond their design 1ife, and leakage from any of the tanks, including
67 tanks which are assumed to have leaked in the past, may occur at any
time. The stabilization program will remove as much of the radioactive
1iquid as possible, before the tanks begin to leak. The stabilization
program does not constitute abandonment of the SSTs.

The enclosure to this memorandum is an issue paper that examines
stapilization issues. RL recommends that the remaining forty-four
unstabilized SST's be stabilized as soon as safely possible. This
position should be the basis for any redefinition of the TWRS baseline.
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JAN 28 1993

Assistant Secretary -2-

If you have any questions, please contact me or your staff may contact

1 Mr. Ronald E. Gerton, Acting Program Manager, Office of Tank Waste Storage
on (509) 376-9106.

A Y.

Claa

cmG’ME d)dﬂﬂg

John D. Wagoner
Manager

Enclosure

cc w/encl:

J. C. Tseng, EM-36, HQ

J. E. Lytle, EM-30, HQ

A. R. Griffith, EM-36, HQ

bcc  TOD OFF FILE # 1400.1B
TOD RDG FILE
TWS RDG FILE
TWR RDG FILE
SRB RDG FILE I:\CAROL\SSTGEN. 007
GEB RDG FILE
MGR RDG FILE

Record Copy Comments: Provides response to Tseng memo requesting guidance
on the TWRS base 1ine redefinition. Position taken is consistent with the
M-05 change package. Position taken agrees with many of Tseng's
positions, but does not allow for modification of the stabilization
program until there is definite evidence that stabilization does damage
the tank liners. Presents RL's view that release of radioactive waste
from the SST's is the 1ssue, and not just release of this in the future.
Agrees to perform a corrosion study of the impact of stabilization on
corrosion. Should an impact be found, then the stabilization program
would be re-evaluated.

Fulfills Commitments: TOD.003, TWS-004, and 930026.0B1/15.

T0D TOD TWS TWR , DEPQEE’,[4 MGR

BISHOP BRACKEN GERTON ANTTOMEN HAMRIC /VL-’MAW

N Ao Do deeyss ~ )L /b 2o p-43 //Zé/ n
/

" RL i
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Qepartment of Energy

Rieriana Coersnons Otfics
#.0. 3ox 530
Rienlana, 'Vassungeen 99352

FEB 12 fag3

92-TWS=-006

President
Westinghousa Hanrord Company
Richland, Washington

Oear Sir: _
INSTALLATION OF SUBMERSIBLE PUMP INTO TANK 241-7-i0l

This lettar authorizes activities rlanned for installation of the submersible
.pump in Tank 241-T-101 up to the antranca into the tank dome spacs '

. confinement. Work may procsed to prepare the installation of the pumm into
the tank including work within the .heel pit, but not within the” tink dome
spaca., Authorization to install the submersible pump in the tank should ba
received from EM-AQ by February 19, 1993. We understand from discussions with
your staff that WHC's preparatory work will be completad by approximataly ‘
February 19, 1993. All activitiaes shall be performed within the hounds of the
controls contained in the safety assassment provided by the Westinghause
ga?f%r? %umpany (WHC) for the installation of the submersible pump into Tank

4l-T=10

The most significant hazard associated with these activities is the radiation
exposure ta workars. WHC shall ensure that the necassary precautions ire
taken to kesp radiation exposure to an As Low As Reasonably Achievable 1eve1
and to minimize the patential for spread of contamination.

T I; 7ou have any questions, please contacs Mr. Gary T Brackan of-my staff on———
372-1807.

Sincarely,

— L=
Ronald E. Garton, Acting Program Manager
T0D:53€3 O0ffica of Tank Wasta Staorage

ce: H. 0. Harmon, WHC
L. L. Humphresys, WHC
M. A. Piyne, WHC
T. E. Rainay, WHC
R. E. Raymond, WHC
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FEB 17 1993

GEB:TOD 93-T0D-024
ADDITIONAL ANALYSIS FOR PUMPING TANK 241-T-101

John C. Tseng, Director

Hanford Program Office

0ffice of Waste Management - -

Environmental Restoration and
Waste Management, EM-36, HQ

During discussions held at the Department of Energy, Richland Field Office
(RL), on Thursday, February 11, 1993, you requested that RL draft input to
a HQ memorandum for selected areas. This input was provided via
electronic mail to you and your staff on February 12, 1993.

Your staff subsequently requested a formal submission to you and this is
included as enclosure 1.

Minutes of the discussions held at RL on February 11, 1993, will be
provided in a separate correspondence.

Approval to pump this tank must be received by RL by close of business,
Friday, February 19, 1993, according to the latest schedule supplied by
the Westinghouse Hanford Company (WHC), in order to commence pumping the
tank by March 15, 1993, as required by Tri-Party Agreement milestone M-05-
16, Enclosure 2 is the letter from RL to WHC, dated February 12, 1993,
which provides RL direction to WHC to proceed with preparatory work for
pumping which can be accomplished prior to HQ approval of pumping. This
work will last through approximately February 19, 1993.
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——— —— - -requested,-and--to -be-provided at later date.
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John C. Tseng -2- FEB 17 1903

If you have any questions, please contact Mr. Gary J. Bracken of my staff
on (509)-372-1507.

ORIGIkAL, SiGhEp ity

Ronald E. Gerton, Acting Deputy Program Manager
0ffice of Tanks Waste Storage
Enclosure

" ¢¢ w/encl.

C. 0’Dell, EM-36, HQ
H. J. Eckert, EM-36, HQ

bcc: TOD OFF FILE # 1600.9
TOD RDG FILE
TWS RDG FILE
SRB RDG FILE
GEB RDG FILE

1) Carv/? 70/ 0/8

Record Copy Comments: Provides formal transmission of the three issues
requested to be resolved during discussions held on February ll.
Information previously supplied to EM-36. Minutes of the meeting also

OFFICE > |TOD ,\\e\4 ™ |TOD TWS
SURNAME> |BISHOP~|%vy |BRACKEM . [GERTON
DATE > i uf S K| N7

‘Please Return To CAROL SPANHEIMER, R2-62, 2-1507)
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Effect of pumping 101-T to 102-SY on possible 102-SY pretreatment in PFP

The radionuclide concentration in the supernatant of 101-T is 93,600
micro-curies per liter of Cs (about 1000 curies Cs) and 50 micro curies per
liter of Sr (about S curie of Sr). This should be compared to the 4,000 micro
curies per liter of Cs in the 600,000 gallons of liquid currently in tank 102-
SY (about 9000 curies of Cs). Therefore adding 101-T to 102-SY will result in
about a 10% increase in the Curie content in the supernatant and a less than
2% total increase (including the 80,000 curies of Cs and Sr in the sludge) in
the total curies content of 102-SY. The chemical content of the supernatant
has been evaluated and it will also have no effect on the overall chemical
content of tank 102-SY. Therefore, pumping 101-T to 102-SY will not prevent
the pretreatment of 102-SY in PFP.

Why pumping of T-101 is considered to be a safe activity:

1. It is very likely that there is 1ittle or no FeCN inside this tank.
The tank had FeCN added to it in 1953. The tank was then pumped or sluiced to
a very low level twice (in 1954 and 1956) which should have removed the FeCN
from the tank. Also, the pH measured in the supernatant of this tank (13.3)
is high enough that the Na2NiFe(CN)6 should have solubilized and moved out of
this tank (T-101 was the first tank in a cascade series and was cascaded for

over 5 years) through the cascade overflaw.

2. Even if there is FeCN in the tank, the pumping of the tank will not
make the waste less stable. There are two basic arguments in support of this
contention: a) the pumping will not remove enough water to significantly
change the water content of the sludge and b) the U plant flow sheet material
that has been tested to date will not sustain a propogating reaction even if

completely dry.
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9350449

Mr. R. E. Gerton, Acting Deputy Program Manager
Office of Tank Waste Storage

U.S. Department of Energy

Richland Field Office

Richland, Washington 99352

Dear Mr. Gerton:

TRANSMITTAL OF THE CRITICALITY SAFETY EVALUATION REPORT TO SUPPORT STABILIZATION
ACTIVITIES IN 101-T

Reference: Letter, M. A. Payne, WHC, to R. E. Gerton, RL, "Transmittal of Amended
Justification for Continued Operations to Support Stabilization
Activities in 101-T," 9259447, dated December 29, 1992.

The above referenced letter resubmitted to U.S. Department of Energy, Richland
Field Office (RL), for approval, the amended Justification for Continued
Operations resulting from the Criticality Unreviewed Safety Question and the
desire to emergency pump 241-T-101. The reference also states that the
Criticality Safety Evaluation Report (CSER), which provides the justification for
pumping 101-T, would be resubmitted later. Attached for your review and approval
is the CSER for the specifically identified stabiiization activities.

The CSER was rewritten to incorporate comments from U.S. Department of Energy,
Headquarters and RL, however the conclusions have not changed. "CSER 92-008:
Waste Stabilization for Single-Shell Tank 101-T," provide conclusive data to
support the pumping of 1iquid from this tank. The CSERs conclude "...that waste
in these tanks will remain well subcritical throughout the process of removing the
liquids. There is no credible way for a critical configuration to be achieved,
even if the solids are mixed or ctherwise redistributed."

[f you have any questions regarding this request, please contact Mr. T. S. Vail
(3-2092) or Mr. S. D. Godfrey (3-9126), of my staff.

Very truly yours,

ORIGINAL SIGNED BY

M. A. Payne, Director

Waste Tanks

njm

Attachment

RL - G. J. Bracken J. M. Clark

K. J. Coady R. 0. Puthoff
A. D. Toth J. E. Trevino
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Tank 241-T-101

Tank Description
Type: Single Shell

North Constructed: 1944
20 T In-service: 12/44
Diameter: 75’

Usable Depth: 16’
Capacity: 530K gallons

o0 Bottom shape: Dish
®e Hanford Coordinates:
: 43,647’ North
o 75.637" West

Ventilation: Passive

o Leak Detection System
Riser and Drywell Locations Surface Level:
Tank 241-T-101

FIC Riser- R-01
Manual Tape Riser- None
LOW Riser(s)- None

Number of External Drywells: 5
Number of Lateral Wells: None

Tank Status
Watch List: Ferrocyanide
Contents
Type: Non-Complexed Waste
Total Waste: 133K gallons
Supernate Volume: 30K gallons
Drainable Interstitial Liquid: 5K gallons
Isolation Status
Date Partially Interim Isolated: 12/15/82
Surface Level/l.eak Status
Integrity Category:
FIC Surface Level: 43.55 Inches (01/01/93)
Last Photographed: 07/03/84
Photo Interpretation Comments: See attached photo.
Temperature Status
Highest temperature during 1992: 76 °F (11/19/92)
Comments: Temperatures are stable.
Drywell Status

Comments: Current drywell profiles were stable and consistent with established
baseline profiles.
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MEETING MINUTES
Subject: TANK 241-T-101 CORRECTIVE ACTION COMMITTEE MEETING

TO: DISTRIBUTION BUILDING: 2750-E/B103/200 East Area
FROM: R. E. Raymon?i:;;k3Zj;2q~'12ZEﬁAIRMAN: L. L. Humphreys
[ 4
Number
Dept-Operation-Component Area Shift Meeting Date Attending
200E  Day 2/11/93 14

The February 11, 1993 meeting was chaired by R. E. Raymond in the absence
of L. L. Humphreys.

CRITICAL PATH ACTIVITVIES

. In-Tank Vapor Samples
Critical path is receipt of DOE-RL/HQ authorization to vapor sample.
Authorization was requested on December 23, 1993, but has not yet been
received.

s Install T-101 Pumping Systems
Critical path is DOE-RL/HQ approval to install pump. RL has not
received approval from DOE-HQ to install the pump. Installation of the
pump is contingent upon RL approval to vapor sample. A day-to-day
schedule slip will occur until approval to install the pump is received.

In order to meet the T-101 pumping deadline of March 15, 1993, the
latest date for approval for pump installation is February 12, 1993.

STATUS OF AC TIES
. Data Management Process Assessment
- Change request completed and this item is closed out.
- Updates]wil1 be provided to the action committee on a less frequent
interval.

. Surveillance Compliance Assessments

The corrective actions schedule is not complete.
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41-T-101 Corrective Action Committee
g Minutes -2/11/93

In-Tank Vapor Sampling

- Efforts to address DOE concerns are continuing.

- Readiness review checklists have been reviewed and okayed.

- To prevent unnecessary delays due to error or oversight, an
ESQ review of the work package will be performed again to assure
that the work package is correct.

- The pre-job briefing has postponed until further notice.

In-Tank Photography

- Photography dry run of tank 241-T-109 was not performed.

- In-tank photography is contingent upon the completion of
vapor sampling.

Vadose Zone Investigation

No status was provided.

Alternate Level Indication

- The manual tape is providing daily readings.

- The FIC repair work package is still on hold. This task being
impacted by tank 241-SY-101 Window H activities.

- A meeting will be scheduled for verification of the scope of the
evaluation of alternate level indicating devices. This report has
a completion date of March 12 for submittal to the Environmental
Protection Agency.

- The plan for the ultrasonic device is in the approval cycle.
The UT device will be required only if 241-T-101 is not pumped.

Preparation of Pumping Equipment
- The submersible pump was successfully retested.

- The readiness review team has begun its meetings. The plan is
in work and the checklist has been completed.
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Tank 241-T-101 Corrective Action Committee
Meeting Minutes - 2/11/93
Page 3
. Preparation of 244-TX for Transfer
- A proposed transfer from PFP into 244-TX may potentially create
a problem with the T-101 transfer. A determination should be made
as to transfer priorities.
. Engineering Evaluation of Alternatives (EEA)
Internal review comments are due by February 22, 1993. The EEA will be
submitted to the Tank Advisory Panel after comments are incorporated.
JTEMS DISTRIBUTED

An attendance sheet was circulated for sign-in purposes and the following
items were distributed at the meeting:

. Tank 241-T-101 Action Plan - Rev. 1, Summary Schedule,
dated February 10, 1993

. Tank 241-T-101 Action Plan - Rev. 1, dated February 10, 1993

THE NEXT ACTION COMMITTEE MEETING WILL BE HELD ON THURSDAY, FEBRUARY 18, 1993,
9:00 A.M., 2750E/CONFERENCE ROOM B-103/200 EAST AREA.
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241-T-101 CORRECTIVE ACTION COMMITTEE

* ATTENDANCE SHEET

February 11, 1993
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APPENDIX

" DISPOSAL CRITERIA LETTERS FOR TANKS
241-BX-102, 241-BX-106, AND 241-BY-101
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J. M. Smith, Manager Mardh 16, 1955
Radiological

Dogineering
703 Building, 700 Aresa
SIXTE TARK OF SCAVENGED TRP SUPERNATE

The superzate in the sixth tank (108-BY-2) of scavenged TBP vaste vas found pot
sultable for disposal to Zround. Perhaps rescavenging vill meke it suitable.
This tank vas 2illed during the period January 29 through February 16, 1955. It
vas sanpled at three-foot depth increments on Pebruary 27, showing the folloving
analytical results:

Height Total 8 Totaly Sr Cs pPE PO,
Leet ue/es _ue/es ee uefec ___ molarity

Surface (clesr like others through 18 feet)

3 lkcs h‘TB 2101 cm 90" -m
6 13.3 Lso 2.2 .19 9.4 .
9 13.5 h.62 1.86 0T 9.4 190
12 13.4 L.8 -~ 1.88 .08k 9.4  .193
15 12.6 &.70 1.80 .19 9.5 202
18 1b.3 L,68 1.6T .120 9.4 .20
21.75 (contained sludge, discarded)

Averages 13.8 b.85 1.90 .14 9.k ATT

Tarth Sciences ran a ccmpcsite of the samples through a soil column, vhich indicated
breakthrough of strontiue at about one-half column volume. Because prior experiments
with synthetic scavenged TBP supernmate showed that higher pH improved strontium
adsorption in soil columns, another sample of 108-3Y-2 supernmate was adjusted %o

pH 10.9 - 11.0, and the column test was repeated. No improvement was obiained over
the original ocne-half column volume.

A possible clue to the difference between synthetic and actusl wvastes was found by
inspection of column tests on previous actual supernates. Wherever the strontium
exceeded 0.6 - 0.7 uc/ce, even though phosphate vas good (> 0.1 ), breakthrough
column volumes vers lower. The 108-BY-2 supernate comtained 1.90 uc Sr/cc. (The
107-BY-1 supernate at 1.13 uc Sr/cc vas an exception, showing about two column volumes
before breakthrough.) Stromtium content is one of the factors being investigated
vhich are believed to affect adsorption significantly. Synthstic vastes had been
tested up to 1 ue Sr/cc, which optimistically had been hoped was the vorst which
would be produced. Earth Sciences is beginning tests on two nev factors vhich may
be important: ferrous - ferric ion content, and the proposed Zlowsheet change to
oxalate instead of ferrcus sulfamate scrub.

Because of the poor soil decontamimation of the 108-3Y-2 supernmate and because the
L300 curies of strontimm’O contained in it is about as much as the Sr90 which has
already been discharged to ground from the previocus five tanks of supernate, the
reccamendation of Radiclogical Engineering is that the preseat 108-BY-2 supermate

oot be discharged to the ground. Studies have been started by Separations Technology
o determine whether rescavenging or other treatment will make the 108-BY-2 supernate,
and other unsatisfactory supernates which may follow, suitable for ground disposal.

RADICLOGICA G
&V Clukey:mw ‘ '
CFFICIAL USE ONLY
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July 3, 1956

Scil tests of the swernstes in tanks 33-110-BY, 3N-106-3Y, 35-107-BY, and
36-108-BY indicsted sstisfactory adsarption of cesiym aad stromtium.
Isotopic apalysis of the suernates revealed cobalt®® present in
copcentrations {rom ten to twemty times the reconmended cridbeble limit.
For this resson it is recammendsd that disposal to ground of the superpates
in the adove assticned tanks be om a specific retenticm besis, and culy
as an

eaergency Bsasure.
pitpany —
W. A. Haney
adiclogical Engineering Section

WAH: Jt
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J. J. Somrtney
TANK SAMPYS
Serial .. o T Cs &
Smber 2. Code Jo. ofn/zal  Hf0al mo/ml  mo/ml
NTl9 36-1083x 22 pa 1.3x10°
X720 36-1083Y 17¢ % | 2.0
X721 %1083 l2¢ n Léao®
q T2 =108 3X Tt 12 1.3x102
oy

%723 36-108 BY #/zal

(Capoaite) 9ichk 075

5.75x1"

9.7
9.7
9.7
9.7

[lﬂsmmawsanpla(?inalazmu)

¢. T. ¥insarr
Analytical Santrol Swb=3ection

By (LC-XO J

J 3. 6.

i sJTLzW
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SEPARATIONS SECTION
ANALTTICAL CONTEOL, SUB-SRCTION
2 W 3 [ T
J.J. Courtney July 27, 19%
S k4
Sertal ar v Cs sr 3
Yumber. Z2.2.Cods _No. ola/zal #/gal ue/gal uezal uc/gal  _pH
M 819 39=107 3¢ 22! 42 37 10.2
M 8C  39-107 BY 17 38 55 9.85
M 821  39-107 BY 12 & 52 9.85
M 32  39-107BY 7 88 59 9.85
PO,
¥/gal
M 323 39-107 3 Composite 4x1Cé 0.085 7.12x104

GEW :JCL:eg

ce: RY Lyon———
MJ Stedwell
HV Clukey
JF Honstead
ML Sahort = GE 3dckiman
JW Jordan '
File

L. 13 Selids (visual) in any sample.

G.3. Winsor
Analytical Contrel Sub-Section
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August 28, 1956

D. McDonald
Prodnction Plamming & Scheduling

Separstions Sectiom
| maﬁ!%ﬁ%imimmc

Soil tests of the supernates in tanks 37-110-BY, 38-106-EY, 39-107-BY,
snd 41-110-BY indicated satisfactory adscrption of ceeims and strontium.

mammwmmmrcmmumnmm-

pr in Satch MO-108-FY. Isotopic amalysis of the supernates revealed
cobalt mmmmmmmmwrwmsmmm
cribbable limit. Por this reason it is reccamended that disposal to ground

dtwecwmumanwummmmudmlyuamm
measure.

WAH: Jt
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